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LETTER OF TRANSMITTAL 


StTaTE oF NEVADA 
DEPARTMENT OF HIGHWAYS 


Carson City, January 1, 1931. 


Honoras_eE F, B. Bauzar, Governor of the State of Nevada. 

Dear Sir: We take pleasure in presenting the seventh biennial 
report of the Department of Highways, covering the fiscal years 
1929-1930, beginning December 1, 1928, and ending November 30, 
1930; | 
It is the intent of this report to briefly set forth the activities and 
accomplishments of the Department during the last biennial period, 
and outline a tentative program for the forthcoming two years. 

Through this report we desire to express an appreciation to the 
officials of the United States Bureau of Public Roads and Federal 
Forest Service for their valued assistance; to the County Commis- 
sioners for their helpful cooperation; to the employees of the Depart- 
ment for their loyalty and industrious service; and to yourself and 
all members of your administration for your support and approval 
which have in no small measure been beneficial in conducting the 
business of this Department. 


Respectfully, 
BOARD OF HIGHWAY DIRECTORS, 
By 8S. C. DurKes, State Highway Engineer. 
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INTRODUCTION TO SEVENTH BIENNIAL REPORT 


Nevada, with its large area of unappropriated land, small popula- 
tion, and limited resources depends largely upon Federal funds for 
highway improvements. Inasmuch as the I'ederal Government par- 
ticipates to the extent of 88.85% in the actual costs of construction 
and reconstruction of Federal aid road mileage within the State, the 
development and improvement of the State Highway System, and 
especially that portion approved by the Secretary of Agriculture as 
the seven per cent system, are Federal and State problems and cannoi 
be treated as local issues. The rules and regulations governing 
expenditure of Federal funds appropriated for highway purposes are 
clear-cut and definitely define the State’s obligation in carrying out 
the provisions of the Federal Aid Road Act. 

Probably at no time during the history of the Department of High- 
ways has there been as much State-wide enthusiasm for road improve- 
ments as there has been during the past two years. This condition is 
due somewhat to the increasing number of road users and to the 
popularity of the new oil treated surfaced roads the Department has 
built during the biennium. 

Pubhe demand for new and higher type road improvements has far 
exceeded the income for highway purposes. For this reason every 
dollar available to the State Highway Fund must be spent for 
improvements and maintenance that will be beneficial to the general 
transportation scheme of the State. 

It is easily understood that good roads are creating more business 
and more wealth, and therefore are a vital necessity to the develop- 
ment of every community in the State, but unfortunately the people 
who demand the most in the way of highway improvements do not or 
will not understand that with the present financial resources it is 
economically impossible for the State to make any extensive improve- 
ments other than those that will expedite completion of the Federal 
Aid System 

There is no doubt that in the near future when the present desig- 
nated Federal aid road mileage has been improved to the satisfaction 
of the Secretary of Agriculture, additional Federal aid mileage will 
be authorized, and that this mileage will provide for improving the 
various connecting roads and other extensions to the State Highway 
System which the public is now demanding. 

When the Department of Highways was established, and the State 
first attempted to make provisions for financing highway improve- 
ments, the undertaking met with disfavor on all sides and every 
possible effort was made to discourage the plan. Despite the fact that 
early developments were handicapped by numerous obstacles and engi- 
neering difficulties, Nevada has achieved outstanding results in high- 
Way improvement with a comparatively small expenditure of State 
funds. These results have gradually changed puble opinion so that 
today the public is in favor of extending highway improvements 
faster than the State’s resources will permit. The need for extending 
highway operations is justified by the tremendous increase in the 
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number of motor vehicles using the roads; however, the amount of 
money the State can afford to spend for expansion must be taken into 
consideration as well as the benefits the road users would receive. 
There is no sound argument to advance against further expansion and 
improvement of the State Highway System, providing some other 
means of raising revenue to meet the costs can be developed without 
levying too heavy a tax burden upon the general public. 

In Nevada there are thousands of miles of road that never can be 
improved for general use with State and Federal funds, and it will be 
several years before the Federal Aid System will be completed to the 
point where it can economically sustain a heavy traffic load. There- 
fore, in determining policies to govern future ‘improvements the 
Department cannot overemphasize the importance of confining high- 
way activities so that future maintenance will not become a Hability 
on the road user or to the taxable property in the State. 

All the foregoing is largely introductory to presenting a review of 
the underlying purpose of the “Gasoline Tax Law” and the importance 
of retaining the income in the State Highway Fund for maintenance 
purposes. 


GASOLINE TAXATION FOR STATE HIGHWAY PURPOSES 


The system of raising revenue for highway construction and main- 
tenance by means of imposing a tax on gasoline used in automotive 
vehicles 1s now an established and accepted principle. On January 1, 
1930, every State in the Union, including: the District of Columbia, 
was levying a tax on gasoline, varying from two to six cents and 
averaging a fraction less than four cents. The basic idea of. gasoline 
taxation is to impose a special tax for the purpose of maintaining’ 
highways, and is justified on the ground that it is a license paid by 
the users of the highways to offset the damage done by motor vehicle 
traffic. 

The Nevada Legislature of 1923 enacted what is commonly known 
as “The Gasoline Tax Law” which was approved March 20, 1923. 

This Act provided for an excise tax of two cents a gallon on gasoline 
and other volatile and inflammable liquids, and designated that 
$60,000 of the annual income was to be apportioned to the State 
Highway Fund and the balance was to be divided among the various 
counties of the State according to the number of motor vehicles regis- 
tered in each county. 

During the years 1923, 1924 and until April 1, 1925, or during the 
effective period of the Act prior to the legislative amendment of 1925, 
the counties received a total of $167,680.42 as their share of the gaso- 
line tax, the distribution being as shown in Table No. 1. 

The 1925 Legislature amended the 1923 Act by increasing the tax 
on gasoline and other volatile and inflammable liquids from two to 
four cents a gallon, and apportioned the income, after the refunds 
had been provided for, as follows: 50 per cent to the State Highway 
Hund and 50 per cent to the counties, prorated in the same manner as 
set forth in the Act of 1923. Under the amended Act of 1925 the 
counties’ share of the gasoline tax was placed in the County-State 
Highway Fund instead of the road fund of the counties, and could 
only be spent for construction on the State Highway System within 
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each respective county and only under the direction of the State 
Highway Engineer. 

In 1929 “The Gasoline Tax Law” was again amended by placing all 
of the money collected to the credit of the State Highway Fund and 
by also providing that sufficient money from the State Highway Funda 
be transferred on certain dates, as stated by several legislative Acts, 
to the counties for the interest and redemption of County-State high-_ 
way bonds. 

The gasoline tax was adopted by Nevada for a specific reason, and 
the sense of the law has always been maintained. When the Depart- 
ment first advocated the gasoline tax as a fair and equitable means of 
raising funds for State highway construction and maintenance, the 
proposal met with a great deal of opposition due to the lack of any 
acceptable information on the subject. Since the gasoline tax became 





WILD CAT CANYON NEAR SITE OF BOULDER DAM. 


a law very little complaint has been made against it; however, a 
proposition has been made to divert a part of the income for county 
road construction and maintenance. The proponents of this idea 
justify their argument on the fact that under the Act of 1923 the 
counties received $167,680.42 as their portion of the income from the 
gasoline tax; however, they have lost sight of the fact or have con- 
veniently forgotten to mention that during the life of the Act, prior 
to its amendment in 1925, the counties participated to the extent of 
over a million dollars in the cost of construction of roads on the State 
Tlighway System. 

If the gasoline tax income were apportioned 50 per cent to the State 
Mighway Fund and 50 per cent to the counties it would be necessary 
to raise, by some other means, an amount equal to a 17 cent increase 
in the present State tax to replace the amount diverted. It is impos- 
sible for anyone familiar with the financial resources of the State 
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to conceive that the counties and State, or any individual, would 
benefit to any great extent by such a change. 

The obligation which the State assumed in securing’ Federal aid 
funds for road construction makes it imperative that sufficient funds 
be provided by some means for maintenance of the Federal Aid High- 
way System satisfactory to the United States Bureau of Public Roads. 

The Federal and State governments have a large investment in the 
Federal Aid Highway System which must be carefully maintained 
and protected. Due to the rapid growth of the highway system, and 
tremendous increase in motor vehicle travel and heavy transportation, 
the cost of maintaining and protecting the initial investment has 
erown to be one of the most perplexing problems with which the State 
has to deal. This problem is ever increasing and must be seriously 
and judiciously considered by the Legislature if the necessity should 





COLGRADO RIVER LOOKING DOWNSTREAM ON SITE OF BOULDER DAM. 


arise to provide funds to replace the present income from the gasoline 
tax. 

To achieve the greatest success and at the same time uphold the 
faith of the State.in meeting its obligation with the Federal Govern- 
ment it is necessary for the Department of Highways to have an 
income that will increase annually in proportion to the increasing 
demands of the general public. The only source of revenue that is 
increasing nearly in proportion to highway expansion and motor 
vehicle transportation is the gasoline tax income. 

From April 1, 1925, to April 1, 1929, one-half the money derived 
from the gasoline tax was placed in what was known as the County- 
State Highway Fund in accordance with the amended Act of 1925. 
None of this money was available for county road construction or 
maintenance, but was used to match Federal aid funds for State 
highway construction within the county. During the legislative 
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session of 1929 the United States Department of Agriculture notified 
the State that it would be necessary for the State to rearrange its 
State highway finances to meet the requirements and provisions of the 
Federal Aid Road Act,.as the administration of the County-State 
Highway Fund did not conform with the provisions of the Act 
because the funds were not under direct control of the Department of 
Highways. 
TABLE NO. 3 
Distribution of Gasoline Tax Revenue from April 1, 1929, to December 31, 1930 








Apr 1,co 
Dec. 31, 1929 *1930 
Sita Ce oe ee ee ee eee ee $0a1;010.02 $675,000.00 
Lefund TO INGLIS IS fe ee ek ee ee ee 51,834.78 75,000.00 
ote 1S". 2 ew 5 hel es OP ee ee eee $583,510.3' $750,000.00 


*1930—Estimated. 


After careful consideration of several alternatives, the Legislature 
wisely amended the “Gasoline Tax Law” and placed the entire income 
from the tax in the State Highway Fund. The requirement that 
eaused this change is contained in section 7 of the Federal Aid Road 
Act and is as follows: 


That before any project shall be approved by the Secretary 
of Agriculture for any State such State shall make provi- 
sions for State funds required each year of such States by 
this Act for construction, reconstruction and maintenance of 
Federal aid highways within the State, which funds shall be 
under the direct control of the State Highway Departments. 


Section 24 of the same Congressional Act reads as follows: 


That in any State where the existing constitution or laws 
will not permit the State to provide revenues for the econ- 
struction, reconstruction and maintenance of highways, the 
Secretary of Agriculture shall continue to approve projects 
for said State until three years after the passage of this Act. 
if he shall find that said State has complied with the provi- 
sions of this Act in so far as its existing constitution and laws 
will permit. 


From section 24 of the same Act it can be readily understood that 
Congress allowed the States three years in which to pass the necessary 
legislation for providing State funds under the control of the State 
Highway Departments for construction, reconstruction and mainte- 
nance of Federal aid highways. 

Congressional amendments of 1925 and 1926 further extended the 
time when the States should pass appropriate legislation for direct 
control of funds to be used on Federal aid work. 

The appropriation bill for Federal aid, passed by Congress on May 
26, 1928, did not grant a further extension of time; therefore, on 
July 1, 1929, all States had to conform with the Federal Aid Road 
Act by having under legal control by the State Highway Department 
sufficient State funds to match Federal aid for highway construction. 

Mr. F. N. Fletcher, in the Nevada Tax Review, has the following to 
say regarding State highway finances: 
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State Highway Finances 


The Federal Government has been more than generous to 
Nevada in its appropriations for highway construction. It 
need not detract from our appreciation of this aid to know 
that it was not altogether spontaneous but was the result of 
hard work and constant diligence on the part of Senators 
Oddie and Pittman and Congressman Arentz. The result 
has been a highway program in this State that without such 
aid could hardly have been dreamed of. Time and again the 
Federal Highway Department has changed its rules and 
regulations to accommodate the Nevada department in order 
to overcome local conditions. On the other hand Nevada has 
played fair with the government and met its regulations so 
far as its limitations have allowed. 

The Federal allotments to Nevada this year and for several 
vears to come will allow the State to continue its road pro- 
oram but certain financial conditions will be required. With- 


out going into details, the road program of the State for 


1931 will require approximately one million dollars to main- 
tain the State roads already built and to meet Federal funds 
for construction. This sum will be supplied, under present 
legislation, from the following sources: 


ro de PASO IMC ihe Keo ose et te $700,000 
From automobile licenses................2..... 200,000 
From state tax levy of 5 cents.............. 106,000 
TODAS See ie hot 5 a $1, 006, 000 


The figures are estimates based on present information. 
The sum of $200,000 from licenses is the amount estimated 
as available after payment of interest and maturing bonds. 

Up to 1929 the counties had shared the gasoline tax with 
the State. At that time the money derived from this source 
was placed in what was known as the County-State Highway 
Fund, and none of it was available for county road construc- 
tion. During the legislative session the Federal department 
insisted, aS was reasonable, that in matching Federal funds 
the State must have its funds in hand or legally provided 
for. The only way out at that time was either to allow the 
State to have all the proceeds of the gasoline tax or to levy a 
State highway tax amounting to the one-half going to the 
counties, which would have increased the tax levy for high- 
way purposes from five to approximately twenty cents. The 
Legislature wisely apportioned the entire gasoline tax to the 
State. 

A like condition will confront the next Legislature. Some 
of the counties were naturally disappointed at the loss of the 
gasoline tax, and it is reported that a strong effort will be 
made by them to secure one-half of the gasoline tax for 
county highways It is a matter of great importance which 
should, and no doubt will, receive very careful consideration 
by members of the Legislature. 

Assuming that the State Highway Department is correct in 
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its estimates of money required to meet Federal funds for 
construction and for upkeep of roads already built, and these 
estimates will be available, the Legislature will be confronted 
with three alternatives: It may refuse to provide funds for 
the State department so that the work of construction and 
maintenance shall be reduced in order that county highway 
departments may have one-half of the gasoline tax; or it may 
levy an additional State highway tax of 17 cents to replace 
the revenues which this tax now provides; or it may leave the 
law as it is and let the counties do their own highway 
financing until the State highway construction program is 
completed, or until the Federal Government funds no longer 
require matching by State funds. 

It is not at all probable that the Legislature will so reduce 
State highway revenues that the main highways now under 
construction and largely built by Federal funds will not be 
completed, or that those portions already finished will not be 
kept in repair. Such a procedure would be looked upon as 
short-sighted and would be strongly condemned by the general 
public. On the other hand it would be equally unpopular to 
increase the State tax levy for roads from five to twenty-two 
cents, which the second alternative would require. The third 
alternative, to leave the law as it is and give all the revenues 
from the gasoline tax to the State, seems the only practical 
course. 

It is a mistaken notion to suppose that whatever money a 
county can get from the State is so much gain; in many 
cases it entails an actual loss. It would be so in many coun- 
ties if the gasoline tax were divided with the counties and 
a State tax levied to take its place. As a matter of fact most 
of the gains to county funds would accrue to western counties 
while the losses would be largely in eastern and central coun- 
ties. Washoe County, for example, would receive $106,750 ; 
while Ilko would receive $33,950; but if the 17 cent addi- 
tional tax were levied Washoe would raise $71,641, while Elko 
would raise $72,479. Washoe would have a net gain of 
$35,109, while Elko would have a net loss of $38,529. 

The ee of a division and a State levy are set forth for 
each county in the accompanying table. The figures for the 
number of cars owned in each county are reported from the 
Secretary of State’s office as of September 23. Some changes 
will occur prior to December 31, but the percentages will not 
be much changed, if at all. The valuations are from the Tax 
Commission’s compilation of tax rolls for 1930. Changes will 
be made in them through equalization, but not sufficient to 
invalidate the use here made of them. All the figures are 
based on estimates but they will be found to be substantially 
eorrect. It is assumed that the division of the gasoline tax, 
if made, would be on the basis as the number of cars licensed 
in each ‘county. 

Table showing results to counties of dividing the gasoline 
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tax revenues between the State and counties, and levying a 
State tax to replace it: 


























Per | Revenue 
Gounticn Cars cent from Assessed 17 cent Gain 
licensed of gasoline | valuation tax or loss 
total tax 
Churchill l= Too 6.4 $22, 050 $9,316,615 | $15, 838 $6,212 gain 
Clarke. 223 eee 2, 697 9.4 32,550 12,941, 950 22,001 10,549 gain 
Douglas: 222-2. e= 787 Bet 9, 450 3,927,902 6, 677 2,773 gain 
Eo ee eee 2,758 9.8 33, 950 42,635,174 | 72, 479 38, 529 loss 
Wsmeraldas== == 442 15 5,250 3,059,942 5,201 49 gain 
Murekaeos se ae 393 14 4, 900 7, 229,314 12,289 7,389 loss 
Eumboldt a ee 1 ese Aree 14,700 16, 381, 197 27,848 13,148 loss 
Pandense= see 593 Zed 7,350 6, 549, 096 133) 8,783 loss 
Tico nse ee 786 2.8 9,800 8,173, 308 18,894 4,094 loss 
| no) oS ee eS ae 1,385 | 4.9 17,150 9,585,774 16,295 855 gain 
Minerale ee 663 | 23 8,050 5,362, 740 9,116 1, 066 loss 
Nive 3 ee oa ee 293m 4.7 16, 100 5, 923,616 10,070 6,030 gain 
Ormsby eee 656 | Pos 8, 050 1,765,613 | 3, 001 5, 049 gain 
Rershing ee =e 1,009 8.5 12,250 12, 380,186 21,046 | 8,796 loss 
Storey eee eee 195 | Auf 2,450 2, 063,192 3, 507 | 1, 057 loss 
Washoe... eee 8,697 30.8 106, 750 42, 142,095 71, 641 35,109 gain 
WihiteliPine=—- = _-= 2,958 | 10.5 36, 400 22) 314556.) Ol. 9o0m 1, 535 loss 
Totals: tesa ee 285280 eas eee $347,200 | $211,752, 270 | $359,971 | $12,771 loss 
| 











NATIONAL LEGISLATION 


The systematic and rapid improvement of the highway system in 
Nevada has. depended mainly upon the financial assistance of the 
Federal Government. Without this aid it would have been economi- 
cally impossible for Nevada, with its limited resources, to have 
attempted a program of State highway improvements of any conse- 
quence. Very few changes have been made in Federal aid policies 
since the Federal Highway Law was enacted in 1921, under which 
the present appropriations are made. 

The amounts allotted to Nevada each year under the provisions of 
the successive Federal legislative enactments have been as follows: 


191 %23 5 $64,398.30 
1918" 9 ont el ater ee 128,796.60 
1919, =, cute ae ee 836,163.28 
1990) 3s eee 1,221,573.57 
1921) ogo) ee ee ee 1,276,344.43 
1999 <r ee ee ae 953,436.78 
L008 9. ce bee ee ae 635,624.00 
L984 cts: sie nee ee 826,410.00 
1595 xe hoe oe eee 947,623.25 
102603 kh keel ee ee eee 956,576.00 
1OC7e eee Ge ee ee a? a 948,318.00 
LOB RT tae toe epee toe 948,510.00 
1090") cet an gee 2 nee ee 957,995.00 
{O80 oie eee feo Se) tole Caen 960,375.00 
JOR RP oo) Oa ee 1,601,408.00 
AD GD se Oks st ee Ue ie Oe 1,598,987.00 
ANiie th ppkat ae enns ON ats Eee RON $14,862,539.21 


The Federal Government has been generous in extending financial 
aid to the States for construction and reconstruction of highways on 
the seven per cent system, and this assistance has been appreciated. 
Iederal allotment has been more or less regulated by apparent needs, 
and undoubtedly it will be the policy of the Federal Government to 
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favor the continuation of this aid until a road system, national in 
character, has been completed. 

During the Federal Government’s fiscal years 1925 to 1930, inelu- 
sive, Congress authorized an annual appropriation of $75,000,000 for 
the Federal aid program. On May 26, 1928, the 70th Congress author- 
ized $75,000,000 for the fiscal year ending June 30, 1930, and $75,000,- 
000 for the fiscal year ending June 30, 1931. 

On April 4, 1930, the 71st Congress passed an amendment authoriz- 
ing an increase of $50,000,000 in addition to the authorization for the 
fiscal year ending June 30, 1931, and the sum of $125,000,000 for the 
fiseal year ending June 30, 1982. 

In order to anticipate the Federal funds available to the States for 
expanding and advancing their highway programs, the money author- 
ized to be expended under the provisions of the Federal Highway Acts 
iS apportioned to the States several months before the beginning of the 
Federal Government’s fiscal year. This money may be placed under 
agreement by the States at any time during the six months prior to 
the beginning of the Federal fiscal year; however, any work done 
under this agreement must be financed by the State until the money 
actually becomes available for expenditure. Under this arrangement 
the State is reimbursed for the Federal Government’s pro rata after 
the beginning of the Federal fiscal vear. 

Probably the most important National legislation affecting Nevada’s 
future road building program was the passage by the 71st Coneress of 
what is commonly known as the “‘Oddie-Colton Bill,” which provides 
that the Federal Government shall assume the cost of building roads 
through public domain, including the survey, construction, reconstruc- 
tion and maintenance of main roads through unappropriated public 
lands and Indian reservations, with no contributions from the States. 

According to the original tentative schedule $3,500,000 annually was 
to have been apportioned among thirteen western States, described as 
those States having more than 5 per cent of their area in untaxable 
public lands. No appropriation has been made to date. However, it 
is expected that an appropriation will be approved by Congress in the 
near future for funds to earry out the provisions of the Oddie-Colton 
Bill. 

THE ODDIE-COLTON BILL 

Be it enacted by the Senate and House of Representatives 
of the Umted States of America in Congress assembled, 
That the Federal Highway Act approved November 9, 1921 
(Forty-second Statutes at Large, page 212), as amended or 
supplemented, be further amended by amending the second 
paragraph of section 3 of said Federal Highway Act to read 
as follows: 

“The Secretary of Agriculture is authorized to cooperate 
with the State highway departments and with the Depart- 
ment of the Interior, in the survey, construction, reconstruc- 
tion, and maintenance of main roads through unappropriated 
or unreserved public lands, nontaxable Indian lands, or other 
Federal reservations other than the forest reservations. Such 
sums as the Congress may hereafter authorize to be appro- 
priated under the provisions of this section shall be appor- 
tioned among those States having more than 5 per centum of 
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their area in the lands hereinbefore described and shall be 
prorated and apportioned to said States in the proportion 
that said lands in each of said States is to the total area of 
said lands in the States eligible under the provisions of this 
section, and no contribution from the States shall be required 
in the expenditure thereof; provided, that in the allocation 
of any such funds authorized to be appropriated under this 
section or any subsequent Act preference shall be given to 
those projects which are located on the Federal aid highway 
system as the same are now or may hereafter be designated. 

“The Secretary of Agriculture shall prepare, publish and 
distribute a map and other information, at least annually, 
showing the progress made in the expenditures of the funds 
authorized under this section.” 

Sec. 2. All Acts or parts of Acts in any way inconsistent 
with the provisions of this Act are hereby repealed, and this 
Act shall take effect on its passage. 

Approved June 24, 1930. 


As the entire cost of improvement under the Oddie-Colton Bill 
extends only to roads that actually traverse unappropriated lands and 
Federal reservations, under jurisdiction of the Department of the 
Interior, it is necessary to know definitely what mileage of roads on 
the Federal Aid and State Highway Systems can qualify. In order to 
determine this, the Department is making a complete survey of the 
various classes of land over which the roads on the State Highway 
System pass. Since this is a big undertaking it will be several months 
before all the necessary data are compiled. 

Inasmuch as the roads qualifying for improvement may pass alter- 
nately through public and private land a map is being compiled show- 
ing the classification of all lands. From the work that has already 
been accomplished along these lines the following information has been 
compiled : 


Road Mileage by State Routes Eligible for Improvement Under the 
Oddie-Colton Bill 
Route 1 
From California-Nevada state line west of Verdi to Nevada-Utah 
state line near Wendover via Fernley, Lovelock, Winnemucca, Battle 
Mountain, Carlin, Elko and Wells. 
Oa eno Negron de Omarou le ein. cae oot 1. i255 -sck: 419.97 miles 
Length over unappropriated lands.......................... 170.20 miles 
Per cent of total length eligible for improvement... 40.5 


Routes 2 and 24 
From junction of Route 1 at Fernley to Nevada-Utah state line near 

Wendover via Hazen, Fallon, Austin, EHureka, Ely, East Ely, McGill 
and Magnuson’s. 

Total length of road on Routes 2 and 24.......0000002.. 409.46 miles 

Penothnoversunappropmiated lands 22). 0222... 338.25 miles 

Per cent of total length eligible for improvement.. 82.6 

Total in Forest Reservations and not eligible.......... 14.3 miles 
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ou 3 
From Reno to Carson City,/thence to the Nevada-California state 
line near Lakeside. Beginning again at Carson City and ending at the 
Nevada-California states line near Oasis, via Minden, Gardnerville, 
Wellington, Yerington, Hawthorne, Luning, Mina, Miller’s, Tonopah, 
Goldfield, Lida and Palmetto Canyon. 


Total lenoth, of road ony ROutels a1 eet ees 354.71 miles 
Leneth overs unappropriated lands 2... = = 232.47 miles 
Per cent eligible for improvement..................--..---.-- 69.53 

Denethsover india ards. 2. ee ee 13.05 miles 


Per cent of total length eligible for improvement.. 69.21 


Routes 4 
Commencing at the city of Ely and running in a general south- 
westerly direction to the town of Tonopah. 


‘Potalttengthnof roadson- haute 4.20. eee eee 170.99 miles 

Length over-unappropriated landsa-2.25 = 138.93 miles 

Per cent of total length eligible for improvement.. 81.25 

‘Total in Forest Reservations and not eligible.......... 22.91 miles 
Route 5 


From Goldfield to Las Vegas via Beatty, thence to state line via 
Searchlight. 
Total length.of roadon Route eo a eee 260.52 miles 
Length over unappropriated lands....................-..... 231.26 miles 
Per cent of total length eligible for improvement... 88.77 


Route 6 
From Nevada-California state line to Nevada-Arizona state line via 
Jean, Las Vegas, Glendale, Bunkerville and Mesquite. 
Total length of road’ on; Route O..- eee 129.41 miles 
Length over unappropriated lands.......................... 106.44 miles 
Per cent of total length eligible for improvement.. 82.25 
Note—The foregoing table is only partially completed. When finished it 
will include all highway routes designated by the State Highway Law. 


To avoid confusion in improving “main roads” that may pass alter- 
nately through unappropriated government and privately owned lands, 
an amendment to the Oddie-Colton Bill has been arranged for. This 
amendment provides that the Federal Government may build without 
State participation across townships where the Government owns 50 
per cent or more of the land. 


THE NEVADA FEDERAL HIGHWAY SYSTEM 


One of the most important features in the amended Federal High- 
way Act of 1921 is that portion which provides for the Seven Per Cent 
Federal Aid Highway System, which is set forth in section 6, as 
follows: 


Sec. 6. That in approving projects to receive Federal aid 
under the provisions of this Act the Secretary of Agriculture 


i 
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by j 
shall give preference to such projects as will expedite the com- 
pletion of an adequate and connecting system of highways, 
interstate in character. 

Before any projects are approved in any State, such State, 
through its State highway department shall select or desig- 
nate a system of highways not to exceed 7 per centum of the 
total highway mileage of such State as shown by the records 
of the State highway department at the time of the passage of 
this Act. 

Upon this system all Federal aid apportionments shall be 
expended. —————. 

Highways which may receive Federal aid shall be divided 
into two classes, one of which shall be known as primary or 
interstate highways, and shall not exceed three-sevenths of the 
total mileage which may receive Federal aid, and the other 
which shall connect or correlate therewith and be known as 
secondary or intercounty highways, and shall consist of the 


remainder of the mileage which may receive Federal aid. ee 


The Secretary of Agriculture shall have authority to 
approve in whole or in part the systems as designated or to 
require modifications or revisions thereof; provided, that the 
States shall submit to the Secretary of Agriculture, for his 
approval, any proposed revisions of the designated systems of 
highways above provided for. 

Not more than 60 per centum of all Federal aid allotted to 
any State shall be expended upon the primary or interstate 
highways until provision has been made for the improvement 
of the entire system of such highways; provided, that with 
the approval of any State highway department the Secretary 
of Agriculture may approve the expenditure of more than 60 
per centum of the Federal aid apportioned to such State upon 
the primary or interstate highways in such State. 

The Secretary of Agriculture may approve projects sub- 
mitted by the State highway departments prior to the selec- 
tion, designation, and approval of the system of Federal aid 
highways herein provided for if he may reasonably antici- 
pate that such projects will become a part of such system. 

Whenever provision has been made by any State for the 
completion and maintenance of a system of primary or inter- 
state and secondary or intercounty highways equal to 7 per 
centum of the total mileage of such State, as required by this 
Act, said State, through its State highway department, by 
and with the approval of the Secretary of Agriculture, is 
hereby authorized to add to the mileage of primary or inter- 
state and secondary or intercounty systems as funds become 
available for the construction and maintenance of such addi- 
tional mileage. 


Soon after the passage of the amended Federal Highway Act the 
Department selected a system of roads in accordance with section 6. 
In making the selection a careful survey of the roads in each county 
was made and from this survey the total road mileage of the State was 


} 


j 
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found to be approximately 22,000 miles; and from the total mileage 
1,540 miles were designated as Nevada’s Seven Per Cent Federal Aid 
Highway System, which was approved subsequently by the Secretary 
of Agriculture. Since -then several changes have been made in the 
originally designated mileage, and additional mileage was allowed by 
section 3 of the amendment of May 21, 1928. This section is as follows: 
~ The system of Federal aid highways on which Federal funds 
may be expended in any State may exceed 7 per centum of 
the total highway mileage of such State by the mileage of 
roads on said system within national forest, Indian, or other 
Federal reservations therein. 


The following is the revised log of the Federal Aid Highway System 
in Nevada: 
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SUMMARY 
Mileage—Nevada Federal Aid Highway System 
Total Total 
Route eligible ineligible 
No. ° mileage mileage 
ji Gaeeemeee eter ote ee Seeeen we MOM oem EN Baek bo! Seen ee dn ne ag ORY ae Se 417.88 2.10 
pene Sees ee op ere. BE, a Cae aed: Cs Sea Pe Sette I Ng: ee ae Se eis) fh 
PPE kN PNR OR RNAS Skt OMIM NCE ee Pe en See fe ha ue Me hy eee oe 346.78 3.45 
AL a eS Ss ss Ries, RI ee a Oa Re ES SR Seta cas a Re Par od 28.39 
Se em AIL) Wag teks Se i te Nd Ee nol ew 129.51 
cee GPa My Pie Se, Pr aU ue Rene et Se SR ee dr Pee ee eh ee 25.04 
"Listen Le, a ie) Pein sale Oe ac i SI hn Se ei ee Se ee ad aaa ZL 1.02 
Bisxtedeahcas tks alaxeet focede oe ey eee eR See tie, ne sn eae eS Oe eee eT oes 12.00 
Desh, otk ae See 0 7 ane ROG LD A ee ems Poneto ete ee ae 50.00 
i aries ee we OE MA ae A a Died eu AR ede I oie ADs Se eh ee 21.69 
OLALS Aer. 5 (Pen ee ee ile aa ees ein te ee a ee tT ON ce Ie 1,548.37 6.57 


Additional Mileage Allowed by Section 3 of Act Approved May 1, 1928, as 
Revised by Surveys 


Pyramid aaikke Imnidiamn VRESer vial C1 mies cee ee ee ey es eee 2.09 
Walker akecindianwiResery akon saa ee ee hee ee eee 4.87 
TOLyabe: Nationale H OT GS i.e cee cee ee ae ee ere eee ee Sie ee ee 9.38 
Ife Va. Cae N ately IO es Ge ra es ee se ee ee ee oe ee SR ee a ail 

aa et eh 
Mileage-allowediun orteinal Mederal Aid (Ss yisive me see ceec ee ee ee 1,540.00 
EO Ca ee sc ee a ee a Te ot Ce aay al eCarl 
Total eligiblesumilea resin ap proviedsrouL eset s ee ee ee 1,548.37 
Balanceoavailable. forinme wo mileage soe. oe oes eee ce ee 13.40 
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CONSTRUCTION ACTIVITIES 


Prior to the beginning of this biennial period the Department of 
Highways outlined a tentative program covering the proposed high- 
Way improvements for the years 1929 and 1930. This plan included 
completion of the Lincoln Highway between Wendover and MeGill; 
additional construction on the North and South Highway; construc- 
tion of a section from Wells north toward Contact, on the Wells- 
Rogerson Highway; and reconstruction and oiling of certain sections 
of the Victory Highway and Arrowhead Trail. During 1929 improve- 
ments were made in accordance with this plan. In 1930 it was neces- 
sary to enlarge and rearrange the original plan in order to utilize the 
increased Federal aid funds which became available July 1, 1930. 

Due to progressive State legislation and inereased Federal aid 








VICTORY HIGHWAY WEST OF RENO. 


accomplishments in highway improvements during this biennium far 
exceeded the most optimistic expectations of the Department. 


ORGANIZATION AND ENGINEERING POLICIES 


In 1927, soon after the present Board of Directors assumed control 
of the Highway Department, a redistribution of the engineering 
responsibilities was made by reducing the supervising engineering 
forces. This effected a large saving in the overhead expense of main- 
taining the various subdivisions of the Department. Under this 
arrangement the division engineer has direct supervision over all activi- 
ties in his division. Heretofore the maintenance work was carried on 
as a separate and distinct organization in charge of a maintenance 
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engineer whose responsibilities and authority at times encroached upon 
the duties of the division engineers. Naturally this condition caused a 
creat deal of confusion and dupheation of authority, which was adverse 
to administering the affairs of the Department economically and effi- 
ciently. However, certain well-defined policies were formulated under 
this organization arrangement, and these still govern maintenance 
operations. 

During the early part of 1929 the Department’s organization was 
increased by the addition of another engineering division, designated 
as Division 5, with offices and repair shops located in Tonopah. This 
inerease was necessary to facilitate highway operations in the territory 
from Beatty north to Hawthorne and from Tonopah northeast to 
Currant. For years the roads in Esmeralda and Nye Counties had 
been under the jurisdiction of Division 1, and the roads in Mineral 
County under Division 2, which was entirely satisfactory until con- 
struction and maintenance operations were increased to such an extent 
that the work could not be properly administered and supervised. The 
improvement of the North and South Highway from Hawthorne to 
Springdale, and the vast amount of betterment work on the roads in 
the vicinity of Tonopah, besides the increased maintenance operations, 
made it imperative to establish another engineering division and desig- 
nate new division boundaries. 

For construction and maintenance purposes the State is now divided 
as follows: 

Division 1, with headquarters in Las Vegas, comprises all of Clark 
County, the south half of Lincoln County and part of Esmeralda 
County north to Beatty. 

Division 2, with headquarters in Reno, comprises all of Washoe, 
Storey, Churchill, Ormsby and Lyon Counties, the north half of Min- 
eral County, the west half of Pershing and the south half of Lander 
County. 

Division 3, with headquarters in Elko, comprises practically all of 
Elko County, the north half of Lander and Eureka Counties, the east 
half of Pershing County and all of Humboldt County. 

Division 4, with headquarters in East Ely, comprises White Pine 
and Kureka Counties, a small portion of Elixo peruty and the north 
half of Lincoln County. 

Division 5, with headquarters in Tonopah, comprises all of Esmer- 
alda County, the east half of Mineral County and all of Nye County 
with the exception of that portion lying south of Beatty. 


ENGINEERS’ MANUAL OF INSTRUCTIONS 


During the biennium the Engineers’ Manual has been revised in an 
endeavor to facilitate the systematic conduct of the field engineering 
and supervising forces. In order to coordinate the work of the various 
divisions of the Department, methods have been outlined and policies 
adopted to standardize engineering activities on all work. Each super- 
vising engineer is furnished with a copy of this manual with instruc- 
tions to become thoroughly familiar with its provisions. 

Under the heading of ‘Duties and Responsibilities” the employees 
are instructed to always be courteous in their relations with the puble, 
regardless of the provocation. They are also instructed to guard 
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against becoming a party to any local or political controversy and to 
refrain from committing any act that will inconvenience the publi or 
reflect upon the Department. 

Furthermore, they are expected to cooperate and be agreeable with 
the contractor and gain the good will of everyone connected with the 
work by attending strictly to their own affairs. 

The resident engineer in charge of construction is responsible for 
an accurate accounting of all work performed. For a guide standard 
methods have been outlined governing the keeping of all notes relative 
to the various items of work. In addition, sample pages of each type 
of notebook used and numerous formulas have been included with the 
general instructions, beside several tables that are exceedingly useful 
in preparing the final estimate. 

On all projects the resident engineer is instructed to keep a diary as 
part of the records showing the progress of the work, and the following 
information : 

(1) Daily time data. 

(2) Salient developments. 

(3) Important understandings with the contractor or his representa- 
tives. 

(4) Record of important conversations relative to the work. 

(5) Data not recorded in other books which might have a bearing in 
the future, should details come into dispute. 

(6) Record of dates and cost data. 

(7) All information relative to equipment, labor, materials used on 
extra work. 

(8) Explanations for additional and extra work. 

With the above-listed information recorded daily, a short letter giv- 
ing a general resumé of the work accomplished during the week is com- 
piled and submitted to the Division Engineer at the end of each week. 

Inasmuch as the actual field engineering and supervising is of major 
importance to work in general, constant endeavor is made by the 
Department to eliminate the duplication of effort and all unnecessary 
paper work. For this reason additional and supplementary instruc- 
tions are issued whenever new policies or methods governing the work 
are established. 

AVERAGE BID PRICES 

The average bid prices received during 1930 were about equal to 
those received during 1929. It has been noted, however, that the aver- 
age bid price submitted for “Crushed Gravel or Crushed Rock in 
Place” was appreciably lower for 1930. The decrease may be accounted 
for by the fact that the quantity of surfacing material used per mile 
during 1930 exceeded the amount previously used. Contract prices for 
all items of work vary according to the numerous factors affecting the 
design of the roadbed and its facilities, as well as the physical, topo- 
eraphical, climatic and soil conditions involved. 

During the past few years, or since about 1925, the impetus given 
highway construction through the equitable aid of the Federal Govern 
ment has gradually caused highway contractors to adopt the most 
modern methods. This has necessitated not only a trained organiza- 
tion of skilled workmen but the standardization of all types of equip- 
ment as well. Fortunately, the contractors doing the bulk of the work 
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in Nevada have equipped and organized themselves to perform the 
work in the most economical manner. From these efficient contracting 
organizations the Department has been able to obtain commendable 
results at exceedingly fair prices. 

Each succeeding year the specifications are revised to include more 
refinements in the way the work is to be done, especially the finishing ; 
and each year the contractors have met the demands by modernizing 
their organization to do the work accordingly. 

In order to secure practical application of the work done by contract 
the Department cooperates with the contractors and representatives of 
the Bureau of Public Roads in modeling the specifications. This policy 
prevents the Department from making unreasonable and expensive 
demands that would in no way be beneficial to the final results, and 
eives the contractor a_ better understanding of the specifications. 
Mutual agreement as to the performance of the work has proven bene- 
ficial in every way, which is reflected in the downward trend of bid 
prices. 


AVERAGE BID PRICES ON CONTRACTS AWARDED 1929 


Average bid 


Unit Item prices 1929 
Gtiivd 8 Hxcavation unclassified. 2 ee $0.38 
Gal a § eae ee Sa Selected borrow exeavation In place... 5.25 ees =e 0.425 
Sift ices eer: Overbatl 266.3 ce ee ee 0.046 
Mi leone ee ee Prepare subgrade and shoulders)... = ee 115.00 
Ahi lepedee ae ee Suilding shouldered: ude. 175.00 
TVG [ist eee ak ee Widening present Toad wi yi 2 275.00 
Nii lpsece ee ee Widening: present -gravel surface 2 .22 eee 150.00 
Gu Vd. othe Crushed gravel in: place. eee O.976 
Ou do fae Crushed gravel in Stockpile:... 2 2.5.5) == 0.925 
a DAs Re Ue ee Class “A”. Goncrete. 28 Ale 22.3 ih eee 35.00 
Cin RY ee ee Glass.“ B” eoncreté:... 4.3. S82 eee 37.50 
TTR ele ee, oa Installing 15” corrugated metal pipe] eee 0.50 
Waite tee mee Installing 18” corrugated metal pipes. 2.5 eee OTS 
ig ES a oe Installing 24” corrugated metal: pipes... ee eee 0.672 
UMD ty Age. eater ee) Installing 30” corrugated, metal pipe... ee 0.750 
ae) GAA ae oS eee Installing 36” corrugated’ métal pipe. san 2a eee LACT 
OSA W ONG Lys eee Ra Moe a oe Installing 48” corrugated metal pipe.................-.....-....-- 2.00 

Pipe culvert: extensions: 2 =4)..35 oe eee 0) 

Demolish concrete headwalit.72 3 ee 5.00 

| Demolish: cement rubble masonry headwalls............-... 2.50 
Lin. eS aan Remove.15” corrugated metal pipe 2250 eee 0.75 
Lin. A iN stot no a: Remove 18” corrugated metal pipes 22 4 ee 0.50 
Lin. | er ee cee ree Remove and reset 18” corrugated metal pipe................ Le 
Lin. | os ee a Remove and reset 24” corrugated metal pipe...............- 1.50 
Lin. It Gee Petes eas Remove and reset 30” corrugated metal pipe................ Lio 
LO VIER (3 eseey es ee ee Cement rubblecmasoury.2i..2 oe eee 10.00 
elie sas hee Oe Oe Rip tape ue ee “2950 
Lom sole Furnishing water equipment......................... 1,250.00 
MEG a eee cat Applying ‘water...cc4....08 fs. ee 2 &) 
Monuments ee ee Jt tony hacen 3.285 
Tite Construct fence... tk + Paes aie 
IO ho Ad che oe SP eee Remove and re eich fan ke ke Le eee lp 
ae mei: CONSITUCl LénGe-3 22 eae ee 0.08 

Acres. G5 YF te ate Clearing right-of-way... ee 200.00 
Lin, Pt Remove present guard rail... Bo; 
Diinig te iene ee Standard timber guard rail in place... 0.95 


Remove gnd«reconstruct: era ve... DO0.00 
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CONSTRUCTION PROGRESS 1929 


During the fiscal year ending November 30, 1929, the Department 
awarded fourteen contracts covering 168.42 miles of new construction ; 
163.87 miles of reconstruction; and seven contracts for furnishing 
and applying asphaltic oil on 209.18 miles of highway surface. In 
addition to the mileage completed by contract, 21.57 miles of new con- 
struction was accomplished by State forces, besides mixing and placing 
216.75 miles of oil treated surface. 

Although Federal aid funds for this period were about equal to those 
of the previous years, it was possible to accomplish more work in road 
construction on account of the favorable contract prices received. 


CONSTRUCTION PROGRESS 1930 


From December 1, 1929, to November 30, 1930, the Department 
awarded sixteen contracts covering 83.54 miles of new construction ; 
168.25 miles of reconstruction; and eight contracts pertaining to the 
construction of 175.09 miles of oil treated surface. In addition a con- 
tract was awarded for the construction of a reinforced concrete bridge 
over the Kast Walker River south of Yerington. 

State forces reconstructed 28.6 miles of semi-improved road, and in 
the forepart of the season mixed and placed several miles of new oil 
surface, besides reconditioning a portion of the surfacing that had 
been previously treated. 

Grading 0.45 of a mile through the town of Goldfield was done under 
a construction authorization as part of Contract No. 205 awarded prior 
to December 1, 1929. 

More road mileage was improved during 1929 than in 1930; how- 
ever, the character of the work on the projects completed during 1930 
was much heavier and consequently more expensive. 

Summary of work completed or placed under contract during the 
biennium : 








Year Construction Reconstruction Oiling Tota 

eR eee coke Ss AoC ot ene eal 189.99 163.87 216.75 570.61 
TUDES): at a ai ae eRe Se Ae ee Re a 83.99 196.85 175.09 455.938 
Mie mene eee Ae ed Ee LOO 300.72 391.84 1,026.54 


REVIEW OF HIGHWAY CONSTRUCTION CARRIED ON DURING THE 
BIENNIUM IN THE VARIOUS COUNTIES 


Churchill County 


During this biennium 17.72 miles of graded and gravel surfaced 
highway were constructed, 36.72 miles reconstructed and 57.01 miles 
oil surfaced. 

The new construction is on the Fallon-Schurz highway, State Route 
No. 1a. 

The reconstructed sections le between the west Churchill County 
line and Pershing County line on the Victory Highway, U.S. Route 40, 
and between west Churchill County lne and Leeteville on Lincoln 
Highway, U. 8S. Route 50. Both of these sections were oil treated as 
well as the sections between Leeteville and Fallon, and between Salt 
Wells and Sand Springs. 
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The oil treating of the highway across the four and eight mile flats 
between Salt Wells and Sand Springs has made this section of road as 
fine as any of this type in the State. 


Clark County 


Construction during the past two years has consisted of 20.01 miles 
of graded and gravel surfaced highway, 36.58 miles reconstruction and 
43.97 miles oil treatment. : 

All work has been confined to State Route No. 6, U. S. Route No. 91. 
The sections of new construction, gravel surface type highway are 
located between 2 miles northeast of Apex Summit to 2 miles south- 
west of Dry Lake, 6.32 miles; Mesquite to the Arizona state line, 1.07 
miles, and Jean to the California state line, 12.62 miles. This latter 
section is still under construction but should be completed in the early 








VICTORY HIGHWAY BETWEEN ELKO AND CARLIN. 
RAILROAD TUNNELS SHOWN ON RIGHT. 


Spring of 1931. U.S. Route No. 91 is now improved or under con- 
struction for its entire length across the State, and all but approxi- 
mately 43 miles has been oil treated. 

The construction of the Boulder Canyon Dam, for which the pre- 
liminary work is now in progress, has made absolutely essential the 
early construction of a highway between the city of Las Vegas and the 
Boulder Dam townsite. J 

The highway will be approximately 25 miles in length and, anticipat- 
ing a heavy travel over it both during construction of the dam and 
after completion, the Highway Department is designing a higher type 
of construction than is required for the majority of the State highways. 
The estimated cost is $500,000. The first 17 miles from Las Vegas are 
on State Route No. 5, but the balance from the junction of Route No. 
5 to the townsite is not on the State Highway System, so it will be 
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necessary for the State Legislature to designate this portion as a part 
of the system prior to construction by the Highway Department. Ten 
miles of the route from Las Vegas south cross privately owned land, 
and this section will be made a part of the Federal Aid Highway 
System in order to take advantage of Federal participation in the cost 
of construction. It is planned to have this first section under con- 
struction early in February, 1931. The rest of the route crosses Goy- 
ernment land, and if Federal funds are made available under the 
Colton-Oddie Bill, which was passed by the 71st Congress and approved 
June 24, 1930, the entire highway can be completed during 1931. 


Douglas County 


Highway construction during this biennium consisted of the follow- 
ing: Graded and drained 4.16 miles; gravel surface previously graded 





STATE HIGHWAY ROUTE NO. 5 NEAR CUPRITE, NYE COUNTY. 


highway 2.09 miles; graded and graveled 4.39 miles; reconstruction 
3.44 miles; oil treated surface 10.63 miles. 

A very important improvement was the reconstruction and oil treat- 
ing of the section from Minden to 3.44 miles north on State Route No. 
3. This highway as originally constructed was of narrow width, low 
gerade line and poor drainage. As a result the section was extremely 
hard to keep in travelable condition, and maintenance costs were high. 
Jn reconstruction, the grade was raised, the roadway widened to 26 
feet, with an oil gravel surface width of 18 feet, and the drainage 
adequately cared for. 

The Bureau of Public Roads constructed sections of the Forest High- 
way System as follows: Spooners to Glenbrook, 3.08 miles consisting 
of 0.99 mile graded and graveled, and 2.09 miles gravel surface on 
previously graded highway. Spooners toward Incline, 1.28 miles 
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eraded and drained. Junction of State Route No. 3 near Mountain 
House to the California state line at Topaz Lake 3.40 miles graded and 
eraveled. Glenbrook to Cave Rock, 2.88 miles graded and drained 
(under eonstruction). The cost of this work was financed from Forest 
Highway funds with the exception of a donation from Douglas County 
of $5, 000 to assist in the eost of construction of the section between 
Mountain House and Topaz Lake. 


Elko County 


During this biennium 53.52 miles of graded and gravel surfaced 
highway were completed between the south Elko County lne and 
Wendover on U. 8. Route No. 50, and 23.22 miles between 3 miles north 





STATE CONSTRUCTION ACROSS CLIFFORD FLAT ON ROUTE NO. 4. 


of Wells and Thousand Springs Creek on the Wells-Rogerson Highway, 
‘U.S. Route No. 93, are under construction. There were also 57.36 
miles of reconstruction completed and 27.04 miles oil treated. 

The reconstructed projects lie between Elko and the west county 
tine and Elko and Deeth. Both of these sections of highway were badly 
in need of reconstruction, but the outstanding improvement was the 
elimination of the Osini hill curve on the Elko-Deeth section by 
reahenment of the highway. 


Esmeralda County 


During the years 1929-1930, 6.43 miles of graded and graveled high- 
way were completed, 52.54 miles reconstructed, and 32.99 miles oil 
treated. 

The reconstructed sections he between Goldfield-Miller’s cut-off road 
and Tonopah and 5 miles west of Miller’s on State Route No. 3. These 
sections were oil treated. 
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State Route No. 3 for a distance of 0.45 mile through the city of 
Goldfield was constructed with an oil treated surface, and 5.98 miles 
on State Route No. 5 between a point 13 miles south of Goldfield and 
the South Esmeralda County Line were graded and graveled. This 
latter section is a part of the 34 miles of highway completed over the 
west portion of the road between Goldfield and Beatty. 


Eureka County 
Work in this county during the past two years consisted of the 
reconstruction of the highway between Hay Ranch to and through the 
city of Eureka on State Route No. 2, U. 8. Route No. 50. The contract 
for the oil treatment of this section was let, but cold weather set in 





LINCOLN HIGHWAY BETWEEN ELY AND WENDOVER. 


before much oiling could be done, necessitating holding the work over 
until early next spring. 
Humboldt County 

During this biennium 18.60 miles of graded and gravel highway 
were completed; 13.73 miles reconstructed, and 31.14 miles oil treated. 

The new construction hes between Paradise Hill and Orovada on 
what is known as the I. O. N. highway and leaves but approximately 28 
miles of unimproved road between Winnemucea and Oregon state line. 

The Victory Highway between the west county line and Winne- 
mucea was reconstructed and oil treated, and 17.41 miles between a 
point west of Stone House to the Lander County line, which were 
reconstructed in 1928, were oil treated. 


Lander County 


Work in this county consisted of the oil treatment of a portion of 
the Victory Highway which was reconstructed in 1928, between Battle: 
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Mountain and the west county hne, a length of 8.92 miles : also the 
placing under construction of the section of the Lincoln Highway from 
west city limits of Austin to the east slope of the Austin summit, 
length 11.70 miles. 

The Austin-Hast project is, in reality, a reconstruction Job, as a 
highway had been constructed by the Forest Service at this point, but 
en account of the narrow width and many curves this original road 
had proven inadequate for present-day travel. The new road will be 
of standard width, curvature greatly reduced, and maximum grade of 
6 per cent. 

Lincoln County 

During the past two years the State improved 20 miles of the road 
between Panaca and the Utah state line near Modena, which gives the 
northern and central portions of the State a good connection with 





IGLOOS FOR STORING AMMUNITION AT NAVAL MUNITION DEPOT 
NEAR HAWTHORNE. 


Utah roads leading to Zion Park and Brice’s Canyon; also 20.73 miles 
of the highway between Caliente and Pioche were oil treated. All 
work in this county was performed without financial aid from the 
ederal Government. 
Lyon County 

Work in this county during the past two years consisted of the con- 
struction of 39.44 miles of graded and gravel surfaced highway ; 19.73 
miles of reconstruction, and 20.06 miles of oil treated highway. A new 
reinforced concrete girder bridge was also constructed across the East 
Walker River at a point 8 miles south of Yerington. This structure 
replaced the old county bridge which collapsed under a heavy load of 
contractor’s equipment. 

New construction worthy of notice was the completion of a highway 
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between Wabuska and Fernley via the Towle Ranch. The new road 
shortens considerably the distance formerly traveled between the towns 
of Yerington and Fernley. 
Mineral County 

During this biennium 21.15 miles of graded and gravel surfaced 
highway were constructed, 13.65 miles from Hawthorne east on State 
Route No. 3, completing the last unimproved portion on the highway 
between Hawthorne and Tonopah. The balance was on the Fallon- 
Schurz highway between Schurz and the north county line. 


Nye County 
Construction during the past two years consisted of 29.50 miles of 
eraded and graveled highway; 29.24 miles of reconstruction, and 2.21 
miles of oil treated surface. 





BOULDER CANYON—SITE OF BOULDER DAM. 


Of the new construction, gravel surfaced type, 27.93 miles are on 
State Route No. 5, between Springdale and the north county line, and 
1.57 miles through the city of Tonopah. 

The sections reconstructed were: 14.60 miles on State Route No. 5, 
south of Carrara, and 14.00 miles on State Route No. 4 between west 
forest boundary and Currant, also 0.64 mile in the city of Tonopah; 
2.21 miles of highway through the city of Tonopah were oil treated, 
and this turned out to be one of the finest oil surface projects in the 
State. 

Ormsby County 

Work in this county during the past two years was confined to the 
construction of 4.08 miles of graded and drained highway on the Forest 
Highway System between Spooners and Incline, which construction 
was directed by the Bureau of Public Roads and financed from Forest 
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Highway funds; and the construction of 5.66 miles of graded and 
oeraveled highway between Carson City and Mound House on State 


Route No. 2a. 
Pershing County 


During this biennium the Victory Highway, U. S. Route No. 40, was 
reconstructed and the surface oil treated for the entire distance across 
the county with the exception of a short section where the highway 
crosses the Southern Pacific railroad near Woolsey. The present cross- 
ing is at grade and next year’s program provides for the construction 
of an overhead grade separation structure. 





FOREST HIGHWAY AT TOPAZ LAKE, DOUGLAS COUNTY. 


The work completed consisted of 56.85 miles of reconstruction and 
73.098 miles oil treatment. 
Storey County 
No construction was carried on in the county during 1929-1930 as 
the Federal Aid System was completed. 


Washoe County 


Highway activities were confined to the construction, by the Bureau 
of Public Roads, of 7 miles of graded and drained highway on the 
Forest Highway System at Lake Tahoe between the south county line 
and the California state line at Calneva; ‘and the reconstruction by the 
State of the Sparks-Vista section of the Victory Highway, leneth 2.54 
miles. 

White Pine County 

During this biennium 10.55 miles of graded and graveled highway 
were constructed; 54.02 miles reconstructed, and 54.02 miles oil 
treated. 

The construction of the McGill-Magnuson section of the Lincoln 


\ 
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Highway completed the last unimproved link in this transcontinental 
highway across the State. The Lincoln Highway from McGill to the 
north county line, 52.31 miles, was oil treated, and the oil treatment of 
the balance of the route to Wendover is in the program for 1931. 


TENTATIVE PROGRAM 1931 


The tentative program for 1931 highway construction, as outlined, 
carries out the Highway Department’s policy of giving more consid- 
eration to reconstruction of the sections that are rapidly deteriorating 
than to the construction of new highways. In designating the sections 
first to be reconstructed, the Highway Department is governed to a 
ereat extent by the recommendations of the engineers of the Bureau of 
Public Roads, as, in order to continue receiving the benefits accruing 
from the Federal Aid Road Act, the State must maintain its Federal 
aid highways to a standard set by the Government. Due to the 
increase in travel each year over certain portions of the highway sys- 
tem, these sections are going to pieces so fast that it is impossible to 
maintain them to the proper standard, which, of course, forces recon- 
struction. 

The following table gives the proposed 1931 highway construction, 
reconstruction, and oiling pregram by routes: 


ROUTE NO. 1 


Miles new Miles Miles oil 

Description construction reconstruction treatment 
Four miles east of Silver Zone to Wendover........... _-.-.-- 16.86 16.86 
TED ESEU ToD Uae he eee Sie Oe eee, See Canaan eee eee 9.65 8.1 
aT MNENY k= mee eee es 2 ee A ee ee Et et ee ea 31.44 
Paice Hiountain to 2 miles: east of, Dunphy .21..2.2 .-....2 26.64 26.64 
Winnemucca to 64 miles west of Stone House... 20... 27.33 Fea 
Overhead grade separation structure at Wool- 

Sev -Anclidine approaches. .+= 222 =. 0:29 


ROUTE NO. 
Give miles south of -Falion to Salt Wells:.........-2... DSRS OE is 


bo 





Post SOT SUE T Debi leery SCO Com tania fee et ae Se 12.16 
ROUTE NO. 3 
LEU URW PETES) SVE) ANU MSI AVOveIy SU G8 % 0h emt. ut eee bane nee ee ee 9.00 
Five miles east of Holbrook to 2 miles north of 
CNG TES yoo oe IE BS SPIE! ns SoS ee RR OE BOE ke ge 15.02 RS 
aD AGIMeT: ACP COL LOW S CURE Tee. o Sete Be eS Sere eee 2928 
ROUTE WO. 5 
wasmviesais LO Boulder Dan Towtisite..--.-2-22= 25.00 
ROUTE NO. 6 
West slope Mormon Mesa to Lower Virgin River 
(OY OG BEES eet pe Ae ee eee pe cet aE ne ad A een, ae Se 19.89 19.89 
SEN GY AC) Gone nes Mi Deke Vee. ee ee BO a ee ee Se eS een eee T2262 
MOE VAT SLORY Ol. DELO SO: 27 eee ee 
ROUTH NO. 13 
MM wgsanG Soprnes Creek to Contact... ...--2....... 20.00 
ROUTE NO. 24 
Remit edikOeGouniiLy mi lescOr WienOO Vel a2 sen oe Fe ee eee 53.52 
POLES ee a oe ee gee Pe oe ero Take lg 133.05 225.63 


In reconstructing the nine-mile section of highway between Huf- 
fakers and Washoe Summit on Route 3 it is proposed to widen the 
roadbed to 28 feet in cut and 30 feet in fill, and the paved surface to 
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20 feet. The road will be relocated in several places to eliminate bad 
eurves and shorten the distance. Asphaltic conerete will be used for 
widening with a minimum of three inches of this same material placed 
on top of the existing cement concrete pavement as a wearing surface. 
It is estimated that the construction will cost $30,000 a mile. 

The proposed construction at Walker Lake, between Dutch Creek 
and Sehurz, when completed will afford a vast improvement over the 
present road as the new highway will be of standard width, gravel sur- 
faced, and all the existing bad curvature will be eliminated. 

The two aforementioned projects, together with the Boulder Dam 
road, will constitute the major highway improvements for 1931. 


TABLE NO. 4 
Miles Completed and under Contract 

















Miles Miles Miles Miles 
: com- com- com- under Total 
Type of construction pleted pleted pleted ‘construc-| miles 
1917-1928 | 1929-1930| to date | tion 
VAIN GON Yis = eee ee ee PN Gee 240.18 12.36 250.45 2.88 TARY BRR: 
Grading and crushed rock or crushed gravel..___- 1,063.12 234.35 917.76 47.54 965 .30 
Grading and asphalt macadam surface ...__- .____- DOE DG. te eee DOES. tee. a 20.56 
Grading and asphaltic concrete surface _________- TOG one eee LO Gwe ae eee 1.96 
Grading and cement concrete surface ____________ D000 Wee ee SUTRAS Sal ee ae 50.99 
Bituminous treated surface (mixed method) _____- 121.66 380.19 501.47 | 11.65 513-12 
PRCCOMSENU CilOTiet saaieeree pet ee we BE ee eae | ee *354.40 
Gravel surface projects previously graded_____.__|---__-____ 72.09 
NG Gel Gaerne a eee eee ee Le eA eee ee 1,498.47 983.39 | 1,743.19 | 62.07 1,805.26 

















*This mileage does not change mileage of ‘‘Grading and Crushed Gravel’ under column 
“Miles Completed to Date.’’ j 

+This mileage is included in “‘Grading and Crushed Gravel’? under column ‘‘Miles Com- 
pleted to Date’ and miles ‘‘Grading Only’’ reduced to correspond. 

Miles of ‘‘Bituminous Treated Surface’? reduce the mileage of “‘Grading and Crushed 
Gravel” by a corresponding amount. 0.38 mile reconstructed which does not change total 
completed to date. 


Summary—Construction Completed 1929-1930 




















| Gradi | 
Grading | “T®°!D8 | Gravel | Recon- | ,.: 
only | seers only |struction | Oiling 
Becrormend by contract... 22-.2-2-e0-2= S522. 4a: | nee ee ZOO Oeics see ae | 326.80) > “378.17 
HOTe sO MSM Wave WOOL Kees ees | ees = es 12.36 4.39 2.09 
Dippy (WG oYoy ne se plone Poe ll Sls, ot Ee Se el ee eae | OS ee ee PAV US alle sles oe Ee ) 28.60 2.02 
SVG L721) nee ie ee eo EE ee ee Be ey NE oo 12.36 | 234.35 2.09 354.40 | 380.19 








REPORT OF DEPARTMENT OF HIGHWAYS 


“‘SyUSWeIINbet ple [Blepa,, Jeou OF piepuRys Joysty 07 peAordut oq 4ysnu UOT}edIoIyIVd [esepag ynoyyIM AjUNOD puB 34ye1g Aq poeqJONASUOD VSBoTIUL OUT, 
‘TS6T JO PV ABMYSIH PIV [Bsepay 07 1OL1d [qe 
~[[@AB opeul spuny ple [B1epeT YM poyonrjsuoo sem ynq “Wayskg ABMYSIH Ply [BVlepey uo you ‘AjuNOD uUjOoULT ‘eyDoIg pue saqzual[eQ UseM aq Sa[IUL TE°SZp 
‘pre [BAopay JNoyPM AQuUNOD aUT_ eFYM PU 9}eBIg Aq poponsysUOdD Y4LOU [[INIPL SoTL T0"Lo 
“pre [etopay JnoyyIM yedouoy, Jo Ayo pue AyuNOD sAN Aq poeyonaysuod o4IsuMoO} YRdouOT, ey} YSsnNo1Y} SoyrUt GG'*Tq 








“ple [Biepay ynoyJIM AQunoy [eV 








LOU, PUB 24e}Ig AQ payonaysUOdD sUTOYIMEYY puv ZAnYyDg useM4oq Sal YG'PZe 


























6h ESS ‘E 61° 166 ‘T OL° T9S‘T bE 686 ‘T L8°98L ‘T L6°3SZ GI°P9S‘T GP 'SSZ CU SIGE Te ON at ee ea ra a ria aa aa S[@10J, 
80°6&S v& 69T vL 69T 96° 6FT 89°8ET 89° OT 28681 99°08 OL OS lar oo ee ee eee oe eee Cane ouIg OVUM 
6§ GST 09°17 61°06 00°S§ OORS SPR Mic? lg ae ae ony 68°16 09°9 GL°206) AP ese RS ea i ae eae BOUSeM 
82°6 bL 3 bS'9 88°S vL°3 FIT OPS Rte mig = eae OF2 Goes Sa Rrra Ee aaa AOTOTS 
GL 9L Go 1 OCST Le ake eat mek pall 9) an eee 2 || ee a ee ol 9L reba t OG SEES OPO Mr SSF ees es ae ae eee Suiysi9g 
10°12 00°9 LORS ee ne ee noe esac he shee Se 10°12 00°9 LO°S0 yg A cea ae ee ee ee eee Aqsulig 
91 SEP LI°L84 66° LPT 83 CEP b8° S8z bP OFT 88'S ceuT hCG ramen ot 5 cam oe ale So aes ge see LO ANT 
68° T8T 00°S6 68°88 06°98 02°08 00°9 69°S6 08°21 OS" S89 by OO eS Bar eer se aa cae [Bro ULL 
88° LST 98°88 69°89 98°88 | 98°88 eee Gaal ea CSS SO ee eae er eee BG BO." cae UNIROSS Crm SS eee at reer uos'T 
6h LST 68 LL 19°61 61° S01 68° LL TS°SSp OCT; Staal co 9 aa ores @ 98° FS".. ig Wicca Ra wera eee eta Tee ujooury 
00 9TE 0S *Z6T 0S" S21 OT 902 | 0S ° 261 | 09°SI OG. GOT Ge Pacers ee (06"GOL ~~ 18-230 ca tamen ey pen une Sa lepuey 
GP 9S SL TLT 69°P8 62° IL1 GL 2 ee a ae ieee ey 69:18 jee |. a WED ee Smee | 69°P8 SPER OS Oe hn eg Gatien ae LOCALE ET, 
OL L6I 00°S2I OL GL 00° SéT 00° S2T a ee i OL°SL om aman er eceal | (Dc Ger i ORCS, Be eae A a 1 ee EI OLE oT 
L6°8PT 90° TL T6°LL 90°62 12006 G" eine Sa) eee 16611 00° SP TOs OGa S or ae = rea da as ee epl[e1eulsy 
OF S0S 60° S9§ 18° OFT 00°0F% ($0007. gael oe arene eee or's92 60° SZI S071... 9 Ne creeer St a e ee e OFLA 
6S PL T§°82 10° 9P 00° 8T OO: S Ler eae |e me me 6s 9G TS’ OL MLO ORS =~ 9 SS aS eS ae a eae oe aio sel snoqg 
GV ES 99° SLT 6L° 6ST S102 GS SST 06° 6P 08° 631 Iv 61 168° GOD... at WE SS SESS Soe ae ae ee eee yrRlp 
&b 31S 69°16 vL vit 69°16 oh A ie a Wi ae oe cg LLULLS ee Vee Sees PAARL SWEET ae 0 oo eee Ttyoanyg9 
| 
| woljoOnI4suOd | uoljoONI4sUOD | woMond4su0d| 
Ss[e10y, pedAoidulug|) iapun pur S[eqOL, pesaoidunuy| rapun pue S[vjOy, | peaAorduiug) rapun pue 
payajdmog | peye[dutog | | PezetduLoH | selun0g 
UldISAG ABMUSIPR 09819 o1NUq MLO ASE DAY, WI9jSAG ply [Blopaq 


[Vlapaq UO JON SABMYSIFT 07819 








} 





8Z6T ‘T Jequieseq ‘wayskg AYMYSTIH o9%1G o1ITQU pur ‘W4yskg ARMYUSIH PIV Te19peT 
UO JON SACMYSTIE 09%49 ‘Wazyskg ACMYSTH PIV [elepeaz ey} UO poAoIdwiun pur ‘UoTyONIYsU0D JepuQ ‘pesyoi{du0g ssveTIW SuImoug 
G ‘ON HIGVE 


Ne) 


REPORT OF DEPARTMENT OF HIGHWAYS 


“SJUDUTEIINDEL [BIAapay PUB 94S 


jou 0} pAVpUR YS IAYSIY BV 0} pojyoNaAJSUOD J9zR_ oq YSNUL pUB ddUvUSJUIVUL JapUN PoOAOIAU osBo[IW ST SIYT, “SeprUt GTZoT Aq fF “ON FQGBE, UL UMOYS UoOTzONA4S 
-u0d Jepun pue pojJo[duI0d asvaTIUL [B10] Spoddxe 9/qGvy S14} UL UMOYS SB UloJSAG AVMYSIFT 07BIG o11}Ue WOTJONAYSUOD JepuN pu PoeJo[dUIOD So[IUL [BIO ],—ALON 


















































00°PLL “ES 69° 098 ‘T Ip S161 98°02 *% L0°0FL‘T 62° O8P b9°SS¢'T 6S O6T oL S&P ‘T Foe oe See a ae eT ame bO LO by 
6° 686 98° 8PL €S O6T 66° SPL 62° Sl 00°06 | OT’ P6L LG*€3™S CGSOLL. Waals Sic ica 2a0. Ba a ead ould 9VUM 
62 °ZET 09° TP 69°06 00° Sg 0O°SS ee, Wal Scan oe 6Z° 16 09°9 69°06 a ieee i eee ae al ee asoyuse MA 
82°6 VL SG rs '9 88°S PL°S VII OFSGY ole, Nite coy Sees ate Ors al Oki ars peta ne oe Be £910}S 
GOAUL aes ee CObY ie GRE ae eee pas | ae pep a al ie ais ere SoS 66° Rit eee | ee ee 66 Pi WE Ba aoe nce alate a ea ama Sulysiog 
COLOGH Ai Un ee €9°026 ie pte eae one aloe vm ArT enka | oe Sg cea ia eG 0 ed ce ae me Ge £9°0% Wa eee eae wea rake ae area aC S ULL.L (6) 
L@° 0S 0S SSG LL’ 6G 68° 00S 0S“ SZ 68° 9FS St hae ie Bien) mae eee a BOF 0 ee Re = ae aes Bee Rn ai ae aa akin 
LL’ é6L L19°S8 OT LOT LI 66 19°48 0S "ST O98 SE ee ake se 9°'S6 0 sro is cae, ee eee ees [e1eulfy 
9L°6LT GS SL 13° LUT 66° TIT Gg" SL vr 6E We iS 0 5 Ae nae ao Sel aetag cca any AESIO" ce GP ato ee aa ot ein a ae ne uoA'T 
L6° $94 66 SPI 89° OOT 99° 68T 6¢° SPT LE °9P LETS ee’ pc eae vin Te 7Se Vw Ae tee Sea ae ee eee u[ooulryT 
VS "0836 0S c9T F0 Sal OL 9LT 0S °Z9T 09° §1 PP SOL aire aaa VY alt Be ae ee ee aoe ae a eon DULGO 
TP S08 §1L° 006 836° SOL 18° 816 81° 006 PL’ 8I PGS Po. Ae alte wiens rica 6 FOI PQ” eA ae oe eee cae ee ens al yploquiny, 
19° 96T 00° Fer 19° 3L 00° PZT OOREZ Emel 4) lt hoe ee ete, adhe ee el ee 5 eee LO°C) ge riiss sche aa LIEGE Gh Gah ance eyoing 
93° SPT 66° 8S vé 78 GE "Ss WSS Mall 86°S T6' 61T cc’ IP O° OQ) Se Bice. aes oi ae er Bpl[B1suisiy 
0S" 06S oT 906 88° F716 3L° $93 Bl 29e 4, Bie ce 81°99 OF ZF Bea Me 2 ete oe ou 
89°SL OP 61 86'S OF 9T 00° ST Ors 8z2°9¢ 0r'9 QS 6p. 20 F SESS Sa cae oe Pere ee sel snog 
Go’ SPs 08° O9T 6° 281 G8°s13 08° 09T gg’ és IOV O61 © Bi | ||ieinee ee ae OF. O21 l cat coke ee Pee ee i pbk at earn ac ae AIBN 
VE EIS TO0°T8 €& G&L 69°86 10°18 89° LT iGO: 71 ea of. eenecionat lana GOCE LL oat ees ae se cca ae aa [tyosznyg 
‘| | 
uoTONAAsSuUOO uOTJONIYSUOD WOTJONAYSUOD 
$[B10.L paAoidwiug] Jepun pues S[B10O7.], poaoidwiug|; iIeapun pue STRIOL, peaoridwiug| iepun pues 
poye(duloy pojo[duLoy peye[duon sanunog 
wia4yshg PIV 


ula4ysAG ABMUYSIFA 937819 o1Uy 





[B19paq UO JON SABAMYSI 09BIS 


wlaysig PIV [BIeped 











O€6L ‘I Joquieseq ‘wlayskg ACMYSTH 93899 C1TQU puUe ‘WeysAG ABMYSTH PIV [e10paT 


UO JON SAVMYSTIE 07839 ‘UleIshg AVMYSTH PIV [eJOpeT sy} UO paAorduiug pure ‘UoTyONIYsU0H Jepun ‘peJo[duloD yssvaTIAL suIMmOoYs 
9 ON WIAVAL 


56 REPORT OF DEPARTMENT OF HIGHWAYS 


FOREST HIGHWAYS 


lhe National Forest Reserves in Nevada are known as the Tahoe, 
Mono, Toivabe, Nevada and Humboldt National Forests. Within these 
reserves, or as connections, there are 460 miles of road designated as 
the National Forest Highway System, of which 296 miles are a part of 
the State Highway System and 122 miles are on the Federal Aid 
System. rad 

“During 1929 and 1930 the Bureau of Public Roads, using Forest 
Highway funds, completed or placed under contract 21.71 miles of 
highway located and classified as follows: 


Miles 

Spooners to 1 mile southeast of Incline, graded and drained............... 10.00 

Calneva to 2.36 miles southeast, graded and drained...) 2.36 

Spooners to Glenbrook, graded and eTaveled \a......08 5. ise acne ee Ae 

Gienbrook to: Gave Rock, graded and drained: 2 223 ei ee ee 2.88 
Junction State Route No. 3 near Mountain House to California state 

line at Topaz Lake; graded and graveled_.2..2 7.3 3.40 


The projects from Glenbrook to Cave Rock and from Spooners to 
Glenbrook are on State Route No. 8, and are important links in the 
State Highway System. The project from the junction of State Route 
No. 3 near Mountain House to the Nevada-California line near Cole- 
ville, California, is on State Route No. 19. This road connects with the 
California Highway System and is a connection of great importance 
to interstate travel. The Bureau of Public Roads and the State of 
‘alifornia are rapidly improving the connecting road in California 
from the state line to Bridgeport, which may be termed as the direct 
route to southern California from the northern and western parts of 
~ Nevada. 

The section completed from the Nevada-California state line around 
Lake Tahoe towards Incline is not on the State Highway System, nor 
is the section from Spooners to Incline; nevertheless, the improvement 
of these two sections will promote travel around the northeastern part 
of the lake from both States. Moreover, a road of ample width is now 
provided for travel around the lake as well as for through travel from 
one State to another. 

The following paragraph relative to National Forest Highway 
improvements is contained in the “Report of the Chief of the Bureau 
of Public Roads”: 


The policy of restricting the greater part of the expenditure 
to the improvement of the major roads within the forests is in 
accord with the similar policy which has yielded such satis- 
factory results in the improvement of the State roads. But 
even when so restricted the sums available annually for forest 
road construction do not permit the improvement of the 
system at a rate consistent with the improvement of the roads 
outside the forest areas. With less than a third of the system 
improved to any degree, and much that has been improved in 
need of further improvement, it will be many years before the 
entire system can be adequately constructed at the present 
rate, and meanwhile the inadequacy of the forest. roads will be 
thrown into sharper relief by the rapidly improving condition 
of the Federal aid and State roads with which they connect. 
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Under the present circumstances the most that can be done to 
serve the increasing traffic upon a large portion of the mileage 
is to keep the roads passable by maintenance, and this will be 
done. But increased appropriations are urgently needed if 
the roads through the forest areas are to be prevented from 
becoming serious obstacles in the path of a rapidly increasing 


traffic. 
FOREST HIGHWAY FUND APPORTIONMENTS TO NEVADA 
dS eS ns co, RN eRe Oe oe a ee Re, ee 152.652 
| 2A aE Mg Coe Ne SE ER eee 8 ae 75,915 
RG AT Geo ee yl et 0 ays a Se Pay ee ae 75,799 
LOD GRA? win a eer ot fy BY Or ER een MEN ee eS Ae 97,249 
EOE Rent ae ere Teh ents Oe de, AY eee tee ot A Sa 96,939 
ee ee Reg. et We Oe ee ee 96,603 
EL 2) ere res, coer ee the Be ee ee. ete 5 SS 93, S67 
BSS) (eee meets ee era ee ow NG Er ees ee re es 94,463 
EC) teen ee Oh en RR Tk De FO PRR DD. O25) CR OPER 187,058 
Ci elepe re eee ay ee eet Ry Se rok: Ha te eal $1,025,877 


NATIONAL FOREST HIGHWAY SYSTEM DESIGNATION IN NEVADA’ 


Route National 
No. Route Termini Forest 
fears makevhahioe Hue hwraly eee From point on Brockway Hwy. 
near Incline south to junc- 
tion with Fed.» Hwy. System....__... Tahoe. 
ee ISTO Chawiady vege hwas vy ee ee. Calif.-Nevada State Line near 
Brockway to Fed. Hwy. Sys- 
ten near EH utlalksers:-. 222. ee ee Tahoe. 
Denese? Lake Tahoe Highway....-.--s--- From Bijou on Calif. State Line 
thorougheGlenbrooke se Tahoe. 
es 8 | Carson Canyon Highway...... Calif. State Line to junction with 
Fed. Hwy. System near Gard- 
LGU SY cht (all SN ramee te Re Sle ay we ee EN me a, a Mono. 
Near Mopaz Wake Highway... Calif. State Line to point on Fed. 
Hwy. System near Holbrook........... Mono. 
OM Dalzell Canyon Highway..... Calif. State Line northwest to 
‘ Wellington on Fed. Hwy. 
RV SUCTYY ime cueec ec aie te. ees ewes ale eee Mono. 
ia Nevada State Rte. No. 2........ From point 4 mi. east of Peter- 


son’s Ranch via Austin to 

east line extended northward 

of Toiyabe National Forest........... Toiyabe. 
Gh Seen Big Smoky Valley Road........ From connection on  <Austin- 

Eureka Hwy. to southeast 

bdy. of Toquina Mountain 

Divs Of olvabpe IN bh. via 


DAW APS Wi OU Nee We Be Ts ame ds eee eae Se eee a ee Toiyabe. 
Oe ees. Manhattan to Belmont.......... Minha elementos elie il tas eseeta aeee ee Toiyabe. 
i() eee SaweyEvOULEINO 4 ese eee West Boundary Monitor Range 


of- Toiyabe N. EF. to east of 
mountains at end of B. P. R. 


SUL EViG Vameee eee eee ate ee Ae ree a wee ee Toiyabe. 
TO aa aa Siaices EeOUUewN Oy 455 ene Ely-Tonopah Road from Butlers 

Ranch to approximately 2 mi. 

south of White River Bridge......... Nevada. 
“M3 ee State Route No.4 ==) From Ely southwest to Holt Crk. 

on wh lv-Tonopahe Ogden Nevada. 
Ae aes Cater Ey OU GE uIN On Uieerees ee Ely to junction with Spring Val- 

ley Road, a short distance 

east of Shell Creek Range............. Nevada. 
1M Sees SECEel BASSE ONG once ee ee Valley Road paralleling Ruby 


Mountains to west forks of 
LOACRONL CAS tes Sees oe ee Humboldt. 
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NATIONAL Forest HigHwAy SYSTEM DESIGNATION IN NEVADA—Oontinued. 


Route National 
No. Route Termini Forest 
iL 6S Charleston-Jarbidge..-....-..-. Charleston to junction with Gold 
Creek=-JarbiGd ew Of) Cs. se eee Humboldt. 
a vars a Elko-Gold Creek....... eae eee From forks of road on Elko-Gold 


Creek Road east of south line 

of Humboldt N. F. to Middle 

Hork of Dorsey Creek. Humboldt. 
ae em Owyhee River Highway.....-- West line of Humboldt N. F. 

southeast to junction with 

Elko-Gold, Creek” Road Humboldt. 
iii eee ehimnannC aviewe: Oo Cease: eee One mile southeast of Baker on 

Ely - Milford Road, thence 

westerly about 9 mi. includ- 

ing’ lms spur = oe Nevada. 





FOREST HIGHWAY BETWEEN SPOONERS AND GLENBROOK. 
LAKE TAHOE IN THE DISTANCE. 


SURVEYS AND PLANS 





PRESENT HIGHWAY ALONG WALKER LAKE TO BE RECON- 
STRUCTED IN 1921. 
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SURVEYS AND PLANS 


Perceptible decreases in the prices bid for various items of road eon- 
struction during the last two years have justified a distinetly higher 
type of design than was formerly used. For the first few years of high- 
way work in Nevada one of the governing factors was the cost of road- 
way excavation. At that period bids for excavation, where a small 
amount of loose or solid rock might be encountered, frequently ranged 
from $1.40 up, and in one case reached $2.42 per cubic yard. 

lor the first few years of this Department’s career only 50 per cent 
of Highway construction, up to $40,000 per mile, was cared for by 
means of Federal aid, and at the same time sources of supply from 





RECONSTRUCTED HIGHWAY BETWEEN ELKO AND HALLECK. HIGH- 
WAY RELOCATED SHORTENING DISTANCE APPROXIMATELY 
ONE-HALF MILE. OLD ROAD SHOWN ON RIGHT. 


which to meet Federal aid were extremely limited. Under these con- 
ditions, and with high excavation costs, it became necessary to locate 
for proposed construction where the least amount of excavation would 
be encountered. By careful selection of routes and locations it was 
possible to add additional curvature, and in consequence thereof an 
increase in leneth, but at the same time secure an alignment over which 
construetion costs would be considerably less than by a shorter and 
more direct route. 

Each year there have been rapid advances in the design of road 
machinery. Operators have become more efficient, and competition 
has become so keen among contractors that bid prices on all items of 
road construction have steadily dropped. The two most important 
items in Nevada road building, namely, excavation and crushed gravel, 
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have taken the greatest drop and have eventually placed construction 
on a different basis from that which obtained for a few years. 

While the prices for excavation during the last two years have been 
only slightly lower than for the two preceding, the cost of crushing 
and placing gravel on the roadway has dropped considerably. Even 
considering the increased amount of gravel now being placed, the aver- 
age cost per mile for gravel surface placed in 1929-1930 is less by 
about 20 per cent than for 1927-1928. 

Following is a comparison of averages for the last two biennial 
periods showing bid prices on excavation and for gravel as well as the 
cost per mile for each: 


1927-1928 Excavation Crushed gravel 
Average bid price per cubic yard_......0...2 abe ae, Be SO.565 $1.252 
Average Cost per Mile es St ee ee eee 2,113.80 
1929-1930 
Average bidtprice per cubic yard <—. 2 ees 0.340 0.908 
AVELA CO COSE Der Wil Cie se eee ee epee 1,424.84 1,675.74 


In 1929-1930 the amount of gravel placed per mile averaged 153 
cubic yards more than for the previous two-year period. 

During the past two years reconstruction, and resurveys for such, 
have been carried on to quite an extent. Roads which were built 
between the years 1918-1924 now require widening and resurfacing, 
most of these being oiled the same year. With such reasonable prices 
as are now being secured for excavation, drastic changes in alignment 
have been warranted in several cases. Two notable examples of such 
reahenment are between the present grade crossing east of Lovelock 
and Humboldt House in Pershing County, and between Elko and the 
North Fork of the Humboldt River near Halleck, in Elko County. The 
reduction in both the length and curvature is given for each of the 
two sections in the following table, with the Pershing County seetion 
represented by No. 1 and that in Elko County by No. 2: 

Original length Revised length Orig. curvature Revised curvature 


(AS\ ene ee actual iitee, Soul wa eee ait FOOT GG 21.8038 956°—36’ 151°-077 
(2 8.627 8.281 466°—09’ 44-2533 


On the section east of Lovelock the mileage in question originally 
contained 43 curves while the present alignment has but six. The 
Klko line change reduced the number of curves to two, whereas there 
were 17 in the originally constructed line. 

In addition to these two mentioned cases there are numerous places 
where minor changes have been made eliminating a few curves, many of 
which have in the past been the scene of accident. By dint of straight- 
ening the highway where feasible the danger hazard is ereatly 
decreased, the distance between towns shortened and the mileage of 
highway to be maintained lessened appreciably. 

Not only has an attempt been made to decrease the curvature when 
reconstructing some of the older roads, but when surveying for new 
construction the same type of location, in keeping with present con- 
struction and maintenance costs, is now being adhered to. 

In anticipation of the preparation of plans for one year’s construe- 
tion program two survey parties are kept busy throughout the vear. 
Under ordinary conditions a survey party will average slightly more 
than one-half mile of completed survey per working day. This depends 
to a great extent upon the nature and topography of the country, 
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varying from alignment through city streets or towns to the other 
extreme of flat, open, desert land. Considerable variation is also 
found between the rate of survey over previously constructed roads 
and that for new location. 

Due to the increased Federal aid appropriation made in 1930 one 
additional survey party was retained for a portion of the time, this 
crew being formed from an engineering party on construction. The 
total miles surveyed for the past two years, as a consequence thereof, 
exceeded the previous biennium by about forty miles. 

Table No. 7 shows the miles of surveys made for the years 1927-1928 
and for 1929-1930. In these tables no attempt is being made to segre- 
gate the surveys into heavier or lheghter construction, but they are 
shown separately for surveys on new location and those for reeon- 
struction. The surveys are further subdivided into the mileaye for 
each county. 

It is to be noted that the surveys are well-distributed over the State, 
only Humboldt and Storey Counties showing no mileage for 1929-1930. 
The entire State Highway System within Storey County h had pre- 
viously been surveyed, and a survey is now under way in Humboldt 
County for reconstructing between Winnemucca and about twelve 
miles east of Golconda, a distance of approximately twenty-eight miles. 


TABLE NO. 7 
Surveys Completed 




















1927-1928 1929-1930 ————____. 
County New construction Reconstruction New construction Reconstruction 

OTUs OE no 30.90 iO ees - Siletee 9.99 
O'S WE SOR Se nee One = aa COS Gone eee ee 40.86 39.95 
LOUISE i oe eee 18.08 2.83 Paes 20.65 
DECOM! Oe ne 176.84 PTO 94.00 D0.46 
Premera lds see. c. 1... se---: DO ee) Oe rete F.91 

OTTER Ty Fat ud SE ge TO ek iL IT leer ee 28.74 
MMM OCT ee ct do ys pee 30.30 

“SULTS ee ce ser eee 8.52 49.14 20.60 
PPEGCUNITLA Soe et ee eee ke Sole eee ee 86.16 

UE EA. gate See eer ee Par Ne ee «ete oe 2247 30.43 
Beemer) ye ee be 7 BS Pel heh a Ming See Wes Gee 30.01 10.62 
me Ade ATR a ee nee ee 49,71 

LOLS OA gta gli i Lee) ee ae BN eA, 2 08 5.66 

TOE San Yaa ee eee eee ore 84) PANN 6 a ee haar 16.68 
nari ONDE fo eR tONG © pe Pw Et  cgeastaags 
OSU CTSS gal Ne ee ee 3.81 acon 11:83 

OS gaa as 0 er SUNS S VS a Lee a ga ge i Saat eee 1220 
SPAS ee oe eee 496.36 113.17 393.91 oer L 


In the foregoing tables for 1929-1930 the miles of surveys as listed 
inelude only the adopted mileage. In many instances it is and has 
been necessary to run alternate lines over certain stretches of road in 
order to determine by means of estimates the most feasible and econo- 
mical. For 1928 and 1929 the total mileage surveyed, alternate lines 
as well as adopted lines, was included in the table of miles of surveys. 
It is now considered more applicable to include only the mileage over 
which construction is contemplated; and as a consequence, for a favor- 
able comparison of the total surveys during the past bienniuih with 
those made during the previous two years, a total of 124.14 milé¥ should 
be added. This fieure represents alternate or rejected surveys for ‘the 
last two years. 
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The same feature applies to the cost per mile of surveys as the above- 
mentioned 124.14 miles were not included in estimating the cost per 


mile for 1929-1930. ; 
The following table shows the cost per mile for making surveys: 














- —1927-1928 — —1929-1930 

Miles Cost per mile Miles Cost per mile 
New construction... 496.36 $99.45 393.91 $125.03 
Reconstruction, =... TS Le 68.38 Aaya ee 112.26 


In keeping with the higher standard of highway location established 
during the last few years, the design of type of roadway for construe- 
tion has also been raised. 

Standard widths of roadway on which Federal aid was reeeived 
were formerly 20 and 21 feet from shoulder to shoulder. In cases where 
euts were encountered, small ditches, if any, were constructed out- 
side the ordained roadway width. Larger ditches would have mate- 





VICTORY HIGHWAY OVER EMIGRANT PASS. 


rially increased the amount of earthwork and for many years earth- 
work was extremely costly. 
_ Gravel surfacing was placed sparingly and where the roadwav fell 
in gravelly formation the surfacing was often omitted. Data eiven 
earlier fully explain the reason why eareful consideration was required 
at that time. With a long haul from gravel deposits the final cost of sur- 
facing in place on the road frequently reached as high as $3.50 per 
cubic yard. As a consequence, however, of small depth of surfacing 
placed on heavily traveled highways, maintenance costs became exces- 
Sive, and eventually reconstruction became a necessity on those which 
had received the heaviest travel. 

The present standard of design of roadway is, of course, elastic to 
some degree and must be adapted to the particular road in question. 
The design most frequently used, and now taken as a minimum with 





REPORT OF DEPARTMENT OF HIGHWAYS 65 


Federal aid, consists of a roadway 24 feet from shoulder to shoulder. 
adequate ditch slopes outside the prescribed shoulder width in eut and 
also in fill, a surface width of 18 feet, the depth of surfacing com- 
pacting to six inches. Where oiling is ineluded it is attempted to oil 
a gravel depth of not less than three inches in the center of the road- 
way and four inches at the edge of gravel. 

The advent of lower construction costs has enabled this Department 
to design a more uniform grade line with fewer vertical curves, and 
these of a much flatter radius than formerly. The vertical sight dis- 
tance now developed is ample to provide safety in practically all cases 
for driving at the designated speed of 50 miles per hour. Cases arise 
where horizontal curvature prevents the maximum of speed with safety, 
but the curves are being flattened to the maximum practicable and are 





SECTION OF STANDARD TIMBER GUARD RAIL. 


further augmented by the superelevating of all curves of 5,0CO-foot 
radius or less. 

A superelevation of one and one-half inches per foot width of road- 
way 18 considered the maximum which can safely be constructed in 
sections subject to snow and freezing. Slow moving ears on highly 
superelevated curves are apt to slide where the roadway is icy. This 
safe maximum of one and one-half inches per foot width of roadway is 
prescribed for sharp, or short radius, curves, decreasing as the sharp- 
ness of the curve decreases. _ 

Right of way widths were formerly 50 and 60 feet, especially 
through cultivated sections of land. Narrow widths necessitated the 
construction of deep borrow ditches immediately off the shoulder of the 
roadway. These deep ditches were not only unsightly and difficult to 
maintain but were a most serious danger hazard causing frequent acci- 
dents. In reconstructing projects of. this type more right of way Is 
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being secured on each side, wherever it is possible, and the unsiehtly 
ditches filled with material secured from the new strip of right of way. 

The newly finished roadway now has flattened slopes, where fills are 
not too high to prevent, and has the required section of drainage ditch 
some fifteen feet or more from the roadway shoulder. The slopes to 
the ditches are sufficiently flat, where possible, to allow driving thereon 
should the necessity arise. 

Since the flattening of side slopes on higher fills is not justified, due 
to the enormous amount of embankment required, compensation is 
usually made by allowing a slight increase in width. The usual increase 
in high fills is one foot for each shoulder, and where considered neces- 
sary the addition of guard rail is required as a further precaution. 

Widths of surfacing on roads constructed during the first few years 
of the Highway Department varied from ten feet up to fifteen. As 
mentioned previously the excessive cost of crushed gravel was one of 
the features preventing the use of more than the minimum. At the 
present time, however, the width of surfacing is rarely less than eight- 
een feet and through towns is often increased up to twenty or more. 
An eighteen-foot surface width permits the passage of two cars with 
four feet clearance between cars and approximately one and one-half 
feet of surfacing outside the outer wheels. . This amount of safety is 
deemed advisable due to the glare of headlights at night and the shig oht 
tendeney toward skidding if the gravel is not fully compacted. 

During 1929 and 1930 plans were prepared for the ee eee and 
constructing of 567.75 miles of roadway. This is an increase of 153.85 
miles over the preceding two-year period and was necessitated by the 
increased Federal aid made available during 1930. As shown by accom- 
panying tables the greater portion of this increase in mileage was taken 
up by reconstruction. 

The total mileage of plans prepared during each of the last two 
biennia is shown in the following table. The plans for new construc- 
tion and for reconstruction are shown separately and are further 


divided into counties: 
TABLE NO. 8 


Plans Cunbleted 








ee ee C27 = 1008 ———- : 1929-1930 
County New construction Reconstruction Newe construction Reconstruction 

CLT Sela WGN eee = eee eee 230.25 19.27 13.64 9.99 

“CoE EG eels ek Se see S060: 28.15 23.69 G2.59 

UES Ee ee ee 15.61 3.600 hed BA wa ueene eae 

ONS) <5 ae ORGS Ni yt At ge ie ee 25.82 76.60 j0.48 

eeMeralda : 220s. 2. ty re CC hie 1 ee 5.98 32.04 

HOC IEL; sco) Meee Dene on AT Rt NT ges: 11.65 

SWIC SOUS (ah ey nue eee eae 5 Ire a 18.60 13.62 

LEVIN Ey as ea SD ace See 10.95 0.75 

) Lutte bi ee ae ea 15.74 eu iel Pee oe Cee 19.94 
LAST TE ge 5S Seah ae ey MEY 0 ahs exe See 39.43 19.73 

1S ONTOS i Pe See ee bie Oe eee ZI 

USE: ES RE Is nee ee (Oteee BE lee 30.08 

_ TENS ON ae nee ee eee ACNE er ah ee Bae 5.66 

ELST Deas ent eee ee 16.73 ‘LG eee ae oe te D6.88 

Selee Te DNR a nee re Bee Ne OO eats a adecs 

TESS Vay ate Se OS eee hcl sale aay a ea re 2.54 

ONibite: Pine: .. 4k. 39.71 16.85 LeDOs. .: 1226 


SECIS NSU ae ok ee ate a 272.00 141.90 265.54 304.41 
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The mileages shown for the biennium 1929-1930 in Table No. & 
include only “the adopted leneths of projects, whereas for the preced- 
ing biennium the alternate lines were included. 

The following table shows the cost per mile for preparing plans: 











1927-1928 — —1929-1930—->__. 

Miles Cost per mile Miles Cost per mile 
New. Construction.....8...22-.. 212.00 $111.99 263.384 $121.74 
Reconstruction 3.2 os 141.90 60.00 304.41 109.36 


The foregoing table, as in the case of surveys, segregates the plans 
into new construction and reconstruction. By comparison it is readily 
seen that there is very little difference in the amount of work required 
for preparing plans for reconstruction and those for new work. 


HIGHWAY RIGHT OF WAY 


Before Federal aid funds ean be secured for construction purposes, 
it is necessary for the State to have clear title to the right of way along 





CITY OF TONOPAH—MAIN STREET OIL TREATED FULL WIDTH. 


the route of proposed improvement. During the course of highway 
improvement in Nevada the Department of Highways has acquired for 
the State 17,857.85 acres of land for highway right of way. This land 
is divided into two classes, namely, privately owned land, and Govern- 
ment land. To date 7,352.11 acres of privately owned land have been 
purchased for a total cost of $110,343.54, or at the rate of $15.01 an 
acre; and 10,535.74 acres of Government land have been secured with- 
out cost. The Department has also acquired right of way for certain 
sections of the Nevada Forest Highway System in the Tahoe National 
Forest not on the State Highway System. 

During this biennium 1,022.32 aeres of privately owned land were 
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purchased at an average cost of $7.08 an acre, and 2,277.95 acres of 
Government land were secured. 

During the past two years, in straightening many miles of alignment, 
the Department has been under heavy expense in securing rights of 
way, due principally to the higher types of land traversed. ‘In the 
majority of cases the securing of rights of way over reconstructed proj- 
ects was more difficult and costly than that over unimproved sections. 

The Highway Department now makes it a policy to secure a mini- 
mum width of right of way of 100 feet, except through highly eulti- 
rated areas, where the width is reduced to 80 feet. 

With one exception it has not been necessary to exercise the State’s 
right of eminent domain in securing rights of way during the past two 
vears, and in all cases the Department’s dealings with property owners 


have been pleasant and agreeable to both parties. 
Table No. 9 sets forth, by routes, the class of acreage owned by the 
State and the costs involved. 





TABLE NO. 9 
Total Acres of Land Acquired for Highway Right of Way Prior to 
December 1, 1928 



































F Total 
Through E Cost Cost per acre 
St 4 privately : Through through through 
ate Highway routes Sormed Government) private and TrVAte 
1 land Government Dp Private 
and iand land land Total 
Hl aes ee PA (IB). 1B: 1,705.92 3,749.05 $54,449.15 $26.65 $14.52 
UD oes Sk ea oe On PRM SPs 2,578.56 2,816.08 9,855.10 41.49 3.50 
eee ey Poe 745.68 1,462.48 | 2,178.16 24, 916.85 33.41 11.44 
ANS eRe a ety ry AD OSs keene Se get 42.08 | 
1) a ieee a a el OOS OOy exe Nee ee 2,780.00 3,829.44 1.38 
Ds get ese ak, 178.92 954.54 1, 133.46 Bhio.UD 20.75 3.28 
USS ae en eee 91.72 10225011 iL ney Ve 4,340.00 47.32 3.90 
Ge Lot I Ab ky 122.61 243.78 171.00 a .70 
if) oh A 2) ge ee ac 89.57 peat | Oi 1,831.00 20.44 16.36 
pen eee en hee oe 52.36 52.36 
Eee ees Been Tee Shan a ee 336.97 336.97 
SHU on gon ote Ue alle eae 6,329.79 8,257.79 14,557.58 $103, 105.59 $16.29 $7.08 
5 





Total Acres of Land Acquired for Highway Right of Way from 
December 1, 1928, to December 1, 1930 














Total y 
Through Cost Cost per acre 
z privately Through through through _ 
State Highway routes Onniedl Government | private and miGate 
1 : land Government D Private 
and land land laud Total 

1 2 =e ie Oa 403.53 183 .40 586.93 $155.75 $0.39 $0.27 
Agee he eee Te 22.84 187.44 210.28 

A eee eee ee 131.91 134.90 266.81 1,834.70 13.91 6.88 
7 it, Oe he Oe ae 46.63 93 .06 139.69 750.00 16.08 Deol 
Py Nee we OL eS a 8 36.61 Spa sills) 88.76 400.00 10.93 4.51 
GES se 56S ek ae i aoe ee 20.35 102.62 122.95 210.00 10.33 eal 
2) nity Se Se oe a ae 188.62 61.54 250.16 3, 887.50 20.61 15.54 
nice mint pel ty ed ea iene 411.03 411.038 

Geer a ee ae ee De, 158.39 165.91 

(SP coma Se nO ee 29.09 196.36 225.45 

Sc 2 ae oe ee oe 108.13 173.39 281.52 

9). 4 <a 23.14 9.83 32.97 

i, aces Siren aia emcee 3.97 513.84 517.81 

SUpcoteless ese a. s oo. 1022232 Pr Putt eos 3, 300.27 $7,237.95 $7.08 $2.19 
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SUMMARY 
Through an 7 ee Cost Cost per acre 
: privately FORE: TOUS through 
State Highway routes paved Government | vrivate and feats 
land Government p Private 
land lana land fend Total 
Totals prior to Decem- 
Pers 1928tea eters 6,329.79 8, 257.79 14557208 We ol03. LOd.09 $16.29 $7.08 
Totals December 1, 1928 , 
to December 1, 1930__- IS O22532 PAPA AGS) 3,300.27 G23 Te 95: 7.08 22419 
Totals esse yee. eee Nooo 10,585.74 17, 857.85 | $110, 343.54 $15.01 $6.18 
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REINFORCED CONCRETE BRIDGE IN LYON COUNTY. 
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BRIDGE DEPARTMENT 


Standardization of specifications for the design of steel and concrete 
bridges has progressed rapidly during the past few years. In coopera- 
tion with the United States Bureau of Public Roads, the American 
Association of State Highway Officials has issued two standards, the 
first covering the design and specification for steel, conerete and 
timber bridges, and the second relating to the design of steel bridges 
only. This latter has also been adopted as a standard by the American 
Railway Engineering Association. 

This does not mean the standardization of individual design, but 
merely an effort to produce a uniformity in the data, formulas and 
specifications used. While the standards have not been officially 











WELL DRILLING OUTFIT MAKING TESTS TO DETERMINE 
CHARACTER OF FOUNDATION FOR NEW BRIDGE. 


adopted by the Nevada State Highway Department, they are, with 
sheht modification to adapt them to specific conditions within the 
State, used as a basis for design. 

Loadines used in the design of all structures have been, in this 
State, divided into two classes: Class “A” for main traveled highways 
and Class “C” for secondary roads. 

Class “A” loading is for bridges supporting normally heavy high- 
way units with occasionally, very heavy loads. It is equivalent te a 
string of 15-ton trucks occupying each 9-foot traffic lane. 

Class “C” loading is for bridges of a temporary or semitemporary 
nature supporting light highway traffic units. It is equivalent to a 
string of 10-ton trucks occupying each 9-foot traffic lane. 
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No two bridge sites are identical in all features, hence it has proved 
uneconomical to use a standard design for all structures. The main 
characteristics governing the determination of each bridge are its loca- 
tion, span, foundation and local materials available. 

The location of a bridge no longer governs the location of the hieh- 
way, but has been made subsidiary to it in order to produce an easy 
alignment with as few curves as possible. Many of our older structures 
were built with the idea of securing the shortest possible bridge at 
right angles to the stream, in many cases causing bad curves on either 
end, which have been a source of danger. 

Character of foundation may govern entirely the type of bridge 
most suitable and economical. Good bearing’ secured at reasonable 
depth requires very different treatment from the case where deep 





TYPICAL OVERHEAD GRADE SEPARATION STRUCTURE. 


quicksand is encountered. This will affect both the design of piers 
and superstructures. 

The availability of local materials will also control the type of con- 
struction selected. Good sand and gravel in sufficient quantity near 
the bridge site may cause a design in reinforeed concrete to be more 
economical, while lack of such material may cause the selection of a 
steel structure. 

Practically all structures now being built or planned by the depart- 
ment involve the more permanent types of construction, either stee! 
cr reinforced concrete, or a combination of the two materials. 

Economical design and construction of bridges require much atten- 
tion to detail and a very thorough study of all conditions involved. 
In general, the method followed involves the following procedure: 

Having determined the necessity for a structure, a location party 
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carefully studies the ground to find the location most suitable for the 
crossing and for the roadway approaches to it, selecting that which 
offers the shortest structure while maintaining an alignment free from 
dangerous curves and a profile that is easy riding and gives a maximum 
view of approaching traffic. At times it is necessary to run two or 
three lines before the best can be selected for the final location. 

After the location has been decided, a complete study of the bridge 
is made in the field to select the span length and height necessary to 
provide the required clearance or waterway. ‘Test pits are dug, or 
wash borings made, to ascertain the character of the foundation 
material which will be encountered and the depth to which footings 
must extend in order to be free from external influence and capable 
of safely carrying the loads imposed. 

Finally, a detailed study is made of local materials suitable for the 





TYPICAL UNDERPASS GRADE SEPARATION STRUCTURE. 


construction work involved. Prospect holes are sunk to open deposits 
of sand and gravel for concrete, and samples are taken for testing in 
the department’s laboratory to make certain that the pits will produce 
agoregates sufficiently strong to withstand the stresses to which they 
will be subjected. The quality and quantity of water available, the 
cost of materials manufactured locally, the nearest shipping point, 
the character of roads over which materials not obtainable locally must 
be hauled, and the kind and amount of labor available are also deter- 
mined. Studies of the kind and amount of traffic and its probable 
volume during the life of the structure are also made. 

With this information, actual plans are started. Usually, prelim- 
inary estimates of cost are made for two or more types of construction 
and the cheapest selected for the final design. Entering into the final 
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selection of type is also the question of future maintenance costs. The 
cheapest type for original construction may prove the most costly 
when calculated over a period of years equivalent to its useful life. 

The final design is carefully worked out, each part being made of 
ample size to carry the loads to which it may be subjected, but always 
with the idea of securing that strength with the minimum possible 
eost. After completion, the design is completely checked to eliminate 
possible errors. Estimates of quantities of the various materials 
involved are made, and specifications are written to cover the character 
and quality of materials and workmanship which shall enter into the 
bridge. 

Invitations for bids are issued to contractors, and the contract for 
construction is awarded to the lowest bidder. An experienced engi- 
neer 1s placed in charge of the project to see that all work is done in a 
satisfactory manner and that all materials used are of the kind and 





REINFORCED CONCRETE BRIDGE IN ELKO COUNTY. 


quality specified. All materials entering into the completed work are 
tested before being used. It is largely the capability and care of the 
engineers and inspectors in charge of bridge projects that have pro- 
duced the excellent work that the department has been able to secure. 


BRIDGE PROJECTS 


During the years 1929-1930 the following bridge projects have been 
completed or are under construction: 

Kast Walker River Bridge—Lyon County, Route 3, 8 miles south of 
Yerington. Reinforced concrete girder type with 65-foot span, replac- 
ing old county steel bridge wrecked by overloading. Completed 
November, 1930. 
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Truckee Canal Bridge—Lyon County, Route 1-B, 1 mile south of 
Fernley. Low steel truss type with concrete floor, 59-foot span. Com- 
pleted September, 1930. 

North Fork Bridge—Elko County, Route 1, over north fork of Hum- 
boldt River, 16 miles east of Elko. Concrete and steel girder type 
with 44-fcot span, replacing old county bridge. Completed October, 
1930. 

Thousand Sprines Creek Bridge—Elko County, Route 138, 25 miles 
north of Wells. Reinforced conerete girder type with 35-foot span. 
_ Under construction. 

Indian Reservation Bridge—Mineral County, Route 1—A,. over 
Walker River near Schurz. High type timber trestle with 97-foot 
span. Under construction cooperating with U. 8. Indian Service. 

In addition to the design of larger bridges, numerous plans have 
been prepared for smaller structures, such as the enlargement of exist- 





DAMAGE TO TIMBER TRESTLE OCCASIONED BY CLOUDBURSTS. 


ing culverts, culverts under unusual conditions requiring special 
design, cattle guards, cattle passes and flumes. 

For the ordinary culvert, under which classification all bridges of 
less than 20-foot clear span fall, the standard plans have been revised 
and complete new standard designs issued. 

Designs were also prepared for the enlargement of the machine shops 
of the Reno Equipment Yard and for maintenance houses to be used 
for maintenance crews on remote patrol sections where no living 
cuarters were available. 

During the biennium a new system of maintenance inspection has 
been inaugurated whereby every bridge within the State Highway 
System is inspected at regular intervals to insure its safety and the 
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safety of the traveling public. Such inspections enable the department 
to detect at their inception such minor faults as may occur, and to 
effect immediate repairs, thus reducing the maintenance cost of the 
bridge and prolonging its useful life. Defects found so far have been 
readily remedied by routine maintenance work, consisting largely of 
repairing worn plank flooring for timber deck structures, placing 
asphalt surfacing on concrete floors and preservative painting of 
steelwork. 

By means of regular inspections it is also possible to carefully watch 
old structures which have been taken over from the counties and 
incorporated in the State Highway System, to determine the period 
of their economic life and the necessity for replacement. 

An. unusual burden was placed on bridge maintenance funds in the 
fatter part of 1929 when cloudbursts, coupled with the failure of a 
dam impounding irrigation water, seriously damaged two timber pile 
bridges on the Virgin River in Clark County. The flood waters washed 
out numerous piles in both bridges, necessitating the replacement of 
the piling under difficult conditions. 

Fortunately, the department was able to maintain traffie with but 
slight delay. Traffic was allowed on one bridge at all times, but on 
the second, due to the collapse of a portion of the deck, travel was held 
up during the period of high water. As soon as the flood had receded, 
teams were secured and traffic towed across the river until permanent 
repairs could be completed. 

A complete investigation has been made covering the location, mate- 
rials and conditions affecting design for a new bridge to replace a 
timber pile trestle over the Virgin River, near Mesquite, in Clark 
County. The present structure consists of pile bent approaches flanking 
two central steel truss spans, the over-all length being 957 feet. Decay 
in the untreated piling, together with a narrow roadway and mounting 
maintenance costs, shows that this structure has reached the limit of 
its economic usefulness. This is the largest bridge within the State 
and it is proposed to replace it with a permanent type of construction 
during the coming biennium. 

Grade crossings of highways and railroads have always been a source 
of serious accidents to the motoring public and it has been the policy 
of the Department to reduce the number as rapidly as conditions and 
finanees warrant. With the exception of branch lines and railroads 
operating within the State carrying but few trains each day, the num- 
ber of sueh crossings on the three main transcontinental roads, the 
Lineoln and Victory Highways and the Arrowhead Trail, has been 
reduced from some fifty or sixty to a total of five. This has been 
accomplished by relocating lines whenever possible to avoid crossings 
and by the construction of overhead or underpass structures. 

Plans are now complete for the elimination of two of these, leaving 
but three grade crossings of interstate railroads on the Victory Hieh- 
way and none on the Lincoln Highway or Arrowhead Trail. 

An overhead structure over the Southern Pacific Railroad east of 
Lovelock, near Woolsey, will eliminate a dangerous crossing which has 
been the scene of several fatal accidents. A second overhead near 
Wendover on the Western Pacific Railroad will improve the safety 
of the Lincoln Highway near its connection with the Victory Highway. 


80 


REPORT OF DEPARTMENT OF HIGHWAYS 


TABLE NO. 10 | 
Bridges of More Than 20-Foot Clear Span 









































LENGTH oy 
Timber 
Reinforced Structural bridges and 
County Location concrete steel trestles 
@hurchiliaaee Canale wies tba teil (Oreos ce = eee eens 90 
Churchill == Carson River westof Hallonmice 2. 162 
Ghurnchilleses Canal between Hazen and Leeteville.....-. 50 
Churchill....... Canalesamiles! South Olea Ul Oileeeneseteese eee 42 
Glark === Virgin River between Bunkerville and 
INE GS 111 tC en ee ee ere 252 708 
Clarke Muddy River at St “Chomas*.....:.. 22. ee sige cen eee 110 
Clark 2 2e2 Virgin River 8 miles southwest of 
Bunkervilles c.okcsroe e ee 884 
LET eee eres MUddiye RIVEr n:Caiie MO a1 aire score cee gee 144 
Douclass= Carsom Riverat Cradleba tiie = 200 
IDOUS las ee Slouch ate ra ce peau eiie: eeeee ae anne meee 74 
Douglas....-.... DaneShberonGa nal Soest eee ee: a eee eee 25 
lkO se. ees East branch of North Fork near Hal- 
léCki Crt ee ee ee Se eee 45 
TOK Ose ee Mary’s River near Deeth.._.-..--.2222...-.- 44 
TOKO eee Humboldt Rivernear Deets 75 
KOs ee North Fork Humboldt River east of 
ERO eee ee 44 
UI Ko -e eee Thousand Springs Creek north of Wells?¥.. 35 
nvune kane HumboldteRivessae Dunphy Sb 22 le) 126 
Tn Colns a.) Meadow Vialles7 awash an. Callie mit case eee 74 
iy Oh ee Walker RivervateBulkibeadics =e 80 
pice) a eee Se Simpson Canales. Wellin tone-cs-ase ees 44 
TON see East Walker River south of Yerington. 65 
Tayione a. c2% Truckee, Canabmear Mermley 2... =r 59 
Whracrceyle Walker River. ate iS Chyna oe ee Ny? 
Pershing........ Humboldt River near Lovelock................ 144 
Washoe-2-2..... Bivans Creek Souths .of) Reno -eeie cee 35 
Washoe. Highland, Canal nearevie sal eee 52 
WViaisihioe. == Truckee River west of Verdi.....-......-.-.----- 193 
WaishOese. Truckee River séast Of WVierdige. eee 141 
WKS) alavens Cee TruckeesCanal near Verdin #5 eee TS 
Washoe.......... TMUGKee Fiver ate Wadiswor theese eeeeeee 268 
SUDO Cale MDT 2 ee eee ee TES 587 2,017 
Glaiikess ees Overpass near Jeans ee eee 104 
Gla riket os. ee, Undenpass at vApex ta A ee eee 58 
(Clarkes ae = ae Uuderpasssanm Crystal ties ee ee ee ee 3 
KO ee ee Overpass! west Of 7Wiellisi2 Sonu se 90 
DN eo meee me are hadierpassi west Or sy eliisste eee eee 100 
TOO. ess OVELDaESS Nea Ve Ge thie see en eee 130 
NT Gee eee es lUnderpass at-Sil Vem Zone. mis eee 76 
(huiie ka ees OVEL PASSA FD UTD Liye eee ee ee 136 
Humboldt..... Owerpass sat ROSE sCredke a eee 130 
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Tero ne aaah Underpass westeot Mernleys ewes 112 
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Grande tO unls Scene ne 2.5 one eee ee 3,076 587 2 OR 
*Abandoned due to change in location of road. +Under construction. 
=Constructed by Union Pacific Railroad. 
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SeLUctural steclises 22 tense eae 4 528 ii 59 Fs 587 
Timber bridges and trestles -______. 6 2,010 | 1 97 7 2,107 
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VIEW OF INTERIOR OF OIL TESTING LABORATORY. 
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TESTING DEPARTMENT 


The laboratory is a necessity to modern highway construction. Its 
functions govern the grading and quality of both raw materials and 
finished products, as well as furnishing means to improve all com- 
modities used. 

No longer is quality or durability left to chance. Knowledge of 
the quality of a road improvement is based on rigid testing’ of all 
materials necessary for the work before they are used, and the reli- 
ability of this pretesting is further checked by testing the same 
materials as they are being used. When it is possible to do so, a final 
check is made by testing the finished product itself. 

There was a time when testing was practically unheard of. Even if 
tests were desired there were no facilities for performing them. 
Building and manufacturing were based upon authority handed down 
through the ages. The only measure of reliability depended upon 
rough selection of the best from generations of trial and error. 
Improvements in materials came only through infrequent discoveries 
made by accident or chance. 

Times have changed, and in no other period of history has the 
importance of testing materials been realized as it is today. The 
manufacturer knows that the quality of his product will be the key- 
note in selling. To constantly check and improve this quality, he 
employs a highly trained corps of engineers and assistants, and 
installs them in a well-equipped laboratory. What he is doing is 
duplicated in fields outside the realm of commerce, so what is true of 
manufacturing in general is true of road building. Since the con- 
struction of highways has become one of the greatest of modern indus- 
tries, it follows that adequate means for testing have been developed. 

The laboratory must be supplied with standard tests and specifica- 
tions. In Federal aid construction these requirements are further 
augmented. The standards of the Federal Government are rigid and 
must be complied with. 

The work of compiling and fixing a set of standards is not left to 
the States alone. The present degree of uniformity of standards for 
highway materials has resulted through the combination of agencies 
such as the Bureau of Standards, the Bureau of Public Roads, the 
American Society for Testing Materials, and others. However, 
standards cannot remain fixed, but must be adjusted to meet ever- 
changing conditions. It is therefore the duty of the Testing Depart- 
ment to keep ever on the alert. In addition to discharging its routine 
duties according to standards, it must keep stride with the changes, 
and meet them as they come. Further, it must lend its own voice in 
the cause of betterment when occasion for such arises. 

The testing of road materials in Nevada was commenced early in 
1919 coincident with the first construction undertaken by the newly 
created State Highway Department. ‘Testing was done at first on a 
small scale, but expansion of construction ‘led to increased require- 
ments. Apparatus was added from time to time and the Testing 
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Department grew to meet this expansion. The laboratory is at present 
well equipped to test all road materials used in this State, except 
reinforcing and structural steel. By special arrangement these tests 
are made in the laboratory of the University of Nevada. 

The growth of the Testing Department has been notable since its 
beginning, but the past biennium has witnessed expansion which 
exceeds that of any other period. This has been due especially to the 
inereased use of road oil for treating gravel surface. A comparison 
of the number of oil samples tested in each of the two last biennia! 
periods serves to illustrate. During the biennium ending in 1928 
there were 188 oil samples tested, while during the two years just past 
the number was 1,020. 

Early in 1929 it was realized that in order to meet the outlined 
oiling program with adequate testing, it would be necessary to expand 
laboratory facilities. 

A section of the stockroom was therefore partitioned and remodeled 
to fit the requirements of a modern chemical laboratory. This room 
was then equipped with the necessary laboratory furnishines, and a 
ereat part of the work was done by the personnel of the Testine 
Department. In one corner of the laboratory was built a draft-proot 
weighing room fitted with a built-in concrete table for the weighing 
apparatus. The idea of such a device is to eliminate errors due to 
draft and jarring where delicate weighing is concerned. 

The chemical apparatus and supplies, as well as all the movable oil 
testing equipment on hand, were placed in this new laboratory. New 
pieces of apparatus for testing oil were installed, the chief of these 
being a closed cup flash tester, a four-tube Saybolt viscosimeter with 
electric controls, and an oil still. A special twelve-cup oil evaporator, 
designed by F. H. Morrison, Testing Engineer, and east at the local 
foundry, completed the equipment. 

Although these improvements involved a considerable expenditure, 
they came as a necessity. The matter of expense, however, is more 
than overcome in the resultant advantages. First, the range of testing 
iS Increased; that is, more kinds of tests are possible. Second, the 
degree of accuracy is improved through more sensitive means of con- 
trol, thus increasing the reliability of testing. And, finally, there is 
made possible a greater volume of tests per individual operator, thus 
saving both time and expense. As an example, it is now possible for 
a single operator to run from two to three dozen oil samples through 
the complete category of tests in one week’s time, where formerly his 
maximum output might have been a single dozen. 

Special circumstances have directed the trend to improvement, 
mainly toward oil testing; nevertheless, the mechanical laboratory has 
not been without its gains. Additions here are a new substantial 
work bench, a new gas stove, and a hydraulic compression machine. 

This hydraulic machine is used to break concrete test cylinders and 
eylinders made from surfacing material binder. It was installed in 
November, 1929, at a cost of about seven hundred fifty dollars. Since. 
that time it has more than paid for itself. In order to perform these 
tests 1t was formerly necessary to take the samples to the laboratory 
of the University of Nevada. This entailed loss in both time and 
money. It was necessary for a man to spend at least one-half a day 
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to make the trip, to say nothing of the expense incurred in trans- 
portation. Besides, these trips were frequent due to the fact that each 
test cylinder must be broken at the expiration of a definite curing 
period. It could not always be arranged that a large number would 
fall due on the same date, thus the average cost to break a single 
cylinder amounted to more than two dollars. Since the time consumed 
in the breaking of a cylinder is but a few minutes, it is now possible 
to save practically this entire amount. Computed on such a basis, 
the new compression machine, since its installation, has saved approxi- 
mately one thousand dollars on conerete tests alone. 

It therefore may be shown that improvements in equipment mean 
improvements in efficiency. In the final analysis this means a saving 
in dollars and cents. 

The advantages of this expansion have been pointed out; however, 
it is not out of place to mention here the attendant disadvantages. 
The entire headquarters unit of the Nevada State Highway Depart- 
ment is housed on the first floor and in the basement of a single 
building. The third floor is occupied by the State Engineer and by 
the local unit of the American Legion. Quarters for the laboratories, 
the stockroom and files, and the blue print appliances are in the 
basement. 

It has been mentioned that a part of the stockroom was taken over 
for the construction of a new chemical laboratory. This was done by 
further crowding already congested quarters. In addition, it has cut 
down the space allotted for the filing of test samples. Some provision 
should therefore be made for further expansion. The Testing Depart- 
ment will need more room for growth, and additional space must be 
‘available for general office stocks and files. 

There is still another unfavorable condition in connection with this 
peculiar housing situation. Fumes from the heat treatment of oils 
and certain chemicals often permeate the building in quantities suff- 
cient to cause unpleasantness. This occurs in spite of measures taken 
for safe removal of such fumes. 

The.solution for these problems points to the removal of the labora- 
tories to separate quarters. In view of all considerations it would 
seem sound policy for the State to build, just west of the main building 
where an excellent site is afforded, a modern one-story structure to 
house the laboratory. 

Now let us consider the nature of the work of the Testing Depart- 
ment. We find its functions in relation to road building are in general 
very similar to those of any laboratory in relation to its particular 
industry. Such general functions have already been mentioned. It 
may be of interest, however, to examine some of the specific duties. 

When a project is outlined for construction, to the reconnaissance 
engineer, or often the testing engineer, is consigned the job of making 
a materials survey. A comprehensive examination of the district im 
question is made in a search for convenient sources of natural materials 
for road building purposes. After the examination is completed, test 
holes are dug in the deposits that appear to be the most suitable, and 
average samples of the materials are taken. These samples are sent. 
to the laboratory for analysis. A deposit 1s acceptable only after the 
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laboratory tests have proven the materials satisfactory. The kind of 
natural materials referred to consist of surfacing gravel, concrete gravel 
and sand, and selected borrow material for fills and selected binder. 

Prior to letting contracts for construction, the Testing Department 
supplies a certain amount of definite information relative to the 
various materials designated for the work. Reports of tests on all 
materials to be used are submitted to the Division Engineer, who has 
direct supervision of the work. If Federal aid funds are involved in 
the proposed improvement, the Bureau of Public Roads is also fur- 
nished with a copy of the test reports. 

All manufactured materials, such as reinforcing steel, cement and 
corrugated metal pipe, must also be tested before using.. In the case of 
corrugated metal pipe, samples are submitted by the manufacturer 
for testing, and the pipe is not fabricated until samples of the sheet 
metal have been tested by the department and proved satisfactory as 
to quality. To guard against error, and to make doubly sure of 
quality, the material is again tested when the pipe is received. 

During the course of construction, tests on all materials are made 
from time to time in order to check preliminary testing and to insure 
that they will meet specified requirements. The engineer who has 
direct charge of construction knows that the testing laboratory is 
always at his service. If material is encountered that seems inferior, 
he sends it to the laboratory for analysis. The report is returned to 
him as soon as possible, and if defects are found, corrective measures 
are taken. 

The kind of testing mentioned constitutes the chief work of the 
Testing Department. These tests are performed according to definite 
methods accepted as standard by all leading institutions of testing. 
There is, nevertheless, another branch of work equally important. It 
is often necessary to investigate certain problems in testing for which 
there are no established methods of attack. Such experimentation is 
classified as research. . 

Considerable work of this nature has been undertaken during the 
past year by this department. Problems in connection with construe- 
tion of oiled gravel roads have arisen which demand means of control 
not yet discovered. This type of construction has grown into one of 
major proportion, but is comparatively so new that all phases are not 
yet thoroughly understood. 

Studies have therefore been made upon the oil used and upon the 
finished road surfacing. Several laboratory tests hitherto unprescribed 
were performed upon the oil, and although nothing of definite value 
was learned, the way was opened for additional study. 

Most of the time was allotted to investigating the finished surfacing. 
Samples were taken of oiled gravel roads throughout the State, making 
sure to include gravel from. each deposit used in construction. The 
bitumen was extracted from each sample, and the cleaned aggregate 
was subjected to a series of tests devised in the laboratory. “A large 

amount of valuable data was compiled from these tests, but further 

work is necessary before definite conclusions can be drawn ; neverthe- 
less, two developments of importance have resulted from the work 
thus far accomplished. 
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The first of these is the derivation of a formula which affords means 
of field control in proportioning the quantities of oil and gravel more 
accurately than any heretofore used. Coincident with this develop- 
ment, there came a second. The department designed and constructed 
machines for field use in making rapid sieve analyses. This came as a 
necessity as the formula makes use of the grading of the aggregate, 
and since the tests must be frequent and results known immediately, 
too much delay would result from sending the samples to the testing 
laboratory. 

The laboratory work of the Testing Department is not confined to 
testing for the State alone, although such is its chief concern. It is 
not the policy to encourage outside organizations to have their testing 
done in the department’s laboratory. However, as a matter of courtesy 
and convenience to such parties, requests in this respect are often 
oranted. During this biennium considerable testing has been done 
for the Government in connection with constructing the Naval Ammu- 
nition Depot at Hawthorne; for Forest road projects of the Bureau 
of Public Roads; for several Nevada cities, and for a few individuals. 
In all cases charges are made sufficient to cover the actual cost of 
testing. Exception is made in the case of the Bureau of Public Roads, 
for its laboratories reciprocate by performing certain tests for this 
department. 

To name and describe all the various tests performed on road 
materials would involve more detail than is necessary to fulfill the 
purpose of this report. An attempt is made to classify and enumerate 
these tests in the table that follows. This table should give the reader 
some knowledge as to the kind and volume of tests performed during 
the past biennium. 


Summary of Tests Biennium Ending November 30, 1930 


Number Averaze No. Number 











Classification of tests per of 
Concrete Jlatcrials— samp es sample tests 
EXOIAE Webi anell, (ey aaWey hbk ont AEN NEMS op ttle eA ee eet ene ee EEA 3 i Ve 
WONECRETCM Sa Ti Clee se tener eae a tet i ey eB ee 100 5 500 
(SOIGIRGLZS: Ee NE Ts ay aa TS a eee OR eee ee ee 66 3 198 
COMCKCLEMCNCILIN GET: Su eate noite ee ners Es ea eet eee Dal il 821 
DALMCevOteCementerWiD DLEwMASONIM yw. so. s.  e eeee  e 2 5 10 
WV CET EE ORIISC alin OTICT'C UC 205228 ne es rr ee ee ie 3 BAL 
SOUL) COlc et] mere eee ee ee Es we ee Pe oes Se L032 ce 1,802 
Ferrous Materials— 
EVSUMEORCIM EM SUCC leg et en ee ane, eee ee 82 2 164 
SURUCCULA mot OCl meee 04 mucere soothe! si eece wars 2 Ay REN eee en ee 8 2 16 
CMI ANUZOC SMC MaGt Alea 2 see-. eee Ae | Beas eee ee Go i if i 
Spelter coated steel sheets for fabricating corru- 
eT CCC MLO |) Ome eet eee ae NO lee Se eA re ee ae oe, 2 624 
CORTRITZACECMSCECU: D1 Ores eke abet ek OA pee re ee a1 2 624 
SUI OM EGRES NE |e ao a pote A oer en ee IO mi 7 PN C2. ree 1 
Surfacing and Fill Material, Binder, Htc.— 
SUPRA GRI AER | EROS gkee ASS. ire eee oe on eM eee Laer ens Aer Foe 405 4 1,620 
(GG TESI CGO Clee = eens, wae 2 ste. AS en ae abe eR eee 3 5 15 
WMLigave Chohaays) TeKelke THOIe SION a ew ON aNeee =: Se eee ners ese reseeae Sa 3 4 12 
Selectedsporkowamaterial tor tlls= 222. ae se ee eee ¥ 5 65 
Selected binder for adding to surfacing material.......- D 4 100 
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SUMMARY OF TEeStTsS—Continued. 


Number 
of 
Classification samples 
Cheniical Analyses— 
Steelssheets Lom COLUSA Led mpi Ceesceereet en aree eer eeee 5 
Gerrien tt Feo Ae ico a ae eee oe ee eee 2 
Ba Tt ee a ee ee ae es eee il 
TiO SON Ces. eS ce eee eee ree al 
A TNOTDN OWS) STD CCH ceca ree ee eee steak eros eer iL 
Watt oo Bae ee i ee eee ne eee eee ee ee 5 
Si PtOta ees ce cect dh Been cad ae See ee eee ee Pe Oo tee eee 15 
Bituminous Materials— 
Hi Ways Ho Magers Uae theme eee ARS a hee Ws re a en eo asl es 1,020 
Oiled we rai Glee ce or ee ee ee ee ee ee ee 4 
Oiled. Bravel Stain: testssce 2 occas see aoe eee ee ee 4 
Gravel treated: with asphaltic: emulsion... -ees---2------ ib 
ASpHal tap aka oo ee 1 
WA Sal ts COmien tat oe 2 Pace re eee ae wore ee ere al 
SU DEC ae ke ee hee ah re ee ee ee ee ee ee dO Sie 
Miscellaneous— 
SOPPotEStS eho 5c ee ee ee 6 
Witrifiedclany Did Gare occce er ee ee ee 1 
selected’ material ror coverina= ssanda ees ee ee 1 
Gravel for bituminous treated landing field---...-.-........ 4 
Calcerous* materiale ee ee ee ee a 
SPGNLe: PUD PEG OLN Wises oe ee oe ee cee eee ee eee ae ii 
Unclassified ty eS 5a. Be an ee be ee ee a 4 
PUbtOtal \ .c:lec elect Se ee eee tae ee me ae 18 
Material Used in Research— 
ROG G6 OLS: 22. see Sere ee ee Cee ee ee 16 
Road Oily GSpecia ile ee all 
A SPHaItCH CrnvUl SiON cee eee eee tee 1 
Cut-back asphalt (prepared in laboratory) .........-.....-.- § 
Cupback asphalt (commercially) tee eee ee 1 
Onl treated’ Srayel se = Ae kee ee Ee ee ee eee 97 
Special sieve tests for gravel to be oiled..-.............-...... 8 
Distillation, of Toad O1ls. sa ee ee ee eee 5 
PU CO CE 4s ecto, ee Se Ferre Aas eee we et ee, A a 135 
Field Tests* 
Oiled eraevelk statin: tests! ce Lee see eee, we ona gees 579 
PLAT GSSWAIKErgSLe@Vve its US 7 et, ce ee ile ee ate eee rc ene ae 865 
SSUUDEO Tas tae 2 i et seed RG ae eee eel 2 eee 944 
CRAIC LOCAL ASU OL EG en IC) LCi Uc) se Meera: nee see ae ee 4,345 


*Tncomplete. 


Average No. 
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sample 
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MAINTENANCE CREW AT WORK ON HIGHWAY NEAR TONOPAH. 
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MAINTENANCE REPORT 


The maintenance of the State Highway System has become a major 
activity, and each year, as Federal and State funds are expended for 
road improvements, this activity becomes increasingly important in 
administering the income for highway purposes. Federal participa- 
tion in highway construction is restricted by numerous regulations 
relative to the amount and character of work the State must perform 
to preserve the initial investment in highway improvements. Accord- 
ingly, all roads improved with Federal and State funds must be con- 
stantly maintained to the satisfaction of the Federal Government. The 
work is periodically inspected by representatives of the United States 





TYPICAL MAINTENANCE CAMP. 


Bureau of Publie Roads, and if a Federal aid project is not intelligently 
and satisfactorily maintained the State is notified and given a certain 
amount of time to place the project in the required condition. If, after 
notification, the State continues to perform the work in an unsatisfac- 
tory manner, the Secretary of Agriculture has authority to curtail 
expenditures of Federal aid funds for highway improvements. 

Under the provisions mentioned the State must, of course, carry on 
maintenance operations in a progressive and business-like manner at 
all times. Fortunately, in Nevada, it has not been necessary for the 
Federal representatives to exercise their authority to obtain satisfac- 
tory results. This amicable condition is due largely to the well-defined 
policies that were formulated when the maintenance department was 
organized. 
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In the expansion of the State Highway System the cost of mainte- 
nance is of vital importance to the financial welfare of the State and 
must be given due consideration in the annual budget. To determine 
the amount of money that can be expended for maintenance purposes, 
as well as improvements, it 1s important to have a certain amount of 
accurate and comprehensive information relative to the density and 
type of traffic using the highways. This information is obtained by 
an annual traffic survey. From the census compiled during the survey 
the Department can intelligently estimate the amount and character 
of work needed to properly maintain each section of road. Replace- 
ments, betterments and reconstruction are also governed by the volume 
of traffic. 

The maintenance organization operates on a definite plan, and the 





LINCOLN HIGHWAY ACROSS FOUR AND EIGHT MILE FLATS 
EAST OF FALLON. 


expenditures on each section of road are governed by a budget made 
each year in accordance with the division engineers’ recommendations. 
Hach year’s budget is based on known costs plus an allowance for 
extraordinary maintenance and betterment work. From past experi- 
ence the cost of maintaining the various types of roads has become 
more or less standardized. 


ORGANIZATION 


The maintenance organization is under the direct supervision of five 
division engineers who are responsible to the State Highway Engineer 
for the numerous activities in their divisions. The highway system in 
each division is divided into short sections, the length of each section 
defined by the type of service and the volume of traffie which the road 
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carries. Hach section is in charge of a working foreman who is sup- 
plied with whatever labor and equipment are necessary to adequately 
maintain his section. In some localities where the traffic load is eom- 
paratively light, several sections are placed under one foreman. 

General maintenance includes various operations subject to seasonal 
conditions. Therefore, the foremen in charge of the work must. be 
thoroughly familiar with the physical and climatic conditions in the 
vicinity of their sections. Furthermore, they must know the depth and 
width, character of the surfacing material, and the way each structure 
and other roadway facility functions. 

Whenever extensive repairs or replacements are made the work is 
usually assigned to a gang fully equipped to meet the contingency. 
Each engineering division has a general utility foreman who is capable 





STATE ROUTE NO. 3 BETWEEN TONOPAH AND MINA. TYPICAL 
SAND FENCE INSTALLATION ON LEFT. 


of handling men and equipment. This foreman is responsible to the 
division engineer for all work requiring an unusual expenditure of 
funds. In addition he makes periodical inspections, supervises general 
maintenance operations, and keeps the equipment working and in 
repair. 
MAINTENANCE METHODS 

In Nevada, highway maintenance is divided into two main ee of 
operation, namely, eeneral maintenance and specific or emergency 
maintenance. 

General maintenance consists of ordinary routine work relative to 


_ keeping the roads smooth and free from corrugations and other irregu- 


larities. Certain types of roads and various traffic conditions warrant 
different operations; for example, dragging constitutes seventy per 
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cent of the work on a gravel surfaced road, while filing expansion 
joints and eracks and maintaining shoulders are the major operations 
on a cement concrete surfaced road. 

The work of making extraordinary repairs and replacements caused 
by unusual climatic and other inestimable conditions is classed as 
specific or emergency maintenance. Under this classification are 
included removing slides and repairing washouts. 


SNOW REMOVAL 


It is impossible to average the seasonal snowfall in Nevada on 
account of the extreme climatic variations. The annual snowfall 
varies from 0.6 of an inch to 87 inches; the maximum fall occuring in 
{he mountainous districts in the northern part of the State. With the 





SNOW FENCE IN PLACE AT SUMMIT BETWEEN TONOPAH 
AND GOLDFIELD. 


exceptions of the Arrowhead Trail in Clark County, and the Beatty- 
lias Vegas highway in Nye and Clark Counties, practically all of the 
improved mileage on the highway system lies within the area of snow- 
fall. However, the fall is usually so light in most parts of the State 
that it is only necessary to clear about a thousand miles of highway 
during a season. Heavy wind storms increase the amount of snow 
removal in certain localities, and at times cause far more trouble in 
keeping the roads open than does the snowfall. 

Provision is made by the Department to keep the main traveled high- 
ways free from snow blockades and open for winter traffic. In order to 
accomplish this, equipment suitable for snow removal is stationed at 
different points along the highway system just prior to the winter 
storm season, and as soon as snow begins falling removal operations 
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are commenced, and to prevent an accumulation the operations are con- 
tinued throughout the duration of the storm. After the storm the 
division officer is notified of the condition of each section of road 
cleared. 

Approximately three miles of snow fence are used for controlling 
wind movement and drifting. In some localities this type of protection 
has proven very effective, in others it was not so good, the effectiveness 
depending largely upon whether the winds are prevailing or variable. 
As a rule the fence is placed from one to four hundred feet from the 
roadway. Special attention is given to the results obtained from this 
method of protection and wherever it is practical additional fence is 
installed. 

During the winter of 1928-1929 eight snow removal outfits were used 





OIL SURFACED HIGHWAY ROUTE NO. 3 BETWEEN 
GOLDFIELD AND TONOPAH. 


to advantage. The equipment available consisted of three rotary type 
snowplows, three push plows, fifteen trucks, ten tractors, seven large 
road graders, and several heavy duty trucks equipped with speciai 
frames for plow attachments. With the equipment mentioned the 
Department kept 820 miles of highway clear for a total cost of $15,- 
115.61—or an average cost of about $18.50 a mile. 

During the winter of 1929-1930 additional plows, trucks, tractors 
and blade graders were available, and the Department cleared and 
kept open 1,160 miles of highway for a total cost of $17,335.66—or an 
average cost of about $15 a mile. Snowfall during this winter was 
ereater than the previous winter. This condition was general over the 
entire State. On January 10 and February 26, 1930, two of the 
heaviest storms of the season occurred. These required the use of all 
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the snow removal equipment. During these storms several of the roads 
were blocked to traffic from one to four days; the longest delay being 
on the Reno-Carson highway during the January storm. 


BITUMINOUS TREATMENT 


For several years the Department has realized the seriousness of the 
rapidly increasing traffic load and its relation to the cost of maintain- 
ing the State Highway System. In 1927 a plan was outlined to develop 
a program of reconstruction and oiling to reduce the inadequate and 
costly maintenance of gravel surfaced roads that were rapidly becom- 
ine unserviceable. 

In formulating the program several different types of surfaces and 
surfacing were considered; and a bituminous treatment, commonly 
known as “Bituminous Surface Mixing Method” was adopted. The 
first experimental oil treatment was applied during 1927 by copying 
the method developed by California. Since then a number of details 
have been successfully introduced into the working operations which 
have developed a uniform process to meet the requirements peculiar to 
Nevada’s climatic conditions. 


METHOD OF MIXING 


Under the present oiling method the reconstructed gravel roadway 
surface is searified and reshaped to conform to an approved cross sec- 
tion, and additional crushed gravel added to give the thickness of loose 
material required to preduce the compacted depth of top course to be 
treated. The new material is uniformly spread by blading back and 
forth until the surface conforms to the design specified. Then the 
final shaping is done with a heavy combination scarifier and planer, 
which performs the two operations simultaneously, leaving the roadway 
surface in shape for applying oil. After the grading of the material 
has been accurately determined by field tests, fuel oil containing from 
65 to 75% of 80 penetration asphalt is distributed in three applications, 
each consisting of approximately one-third of the total amount needed. 
The total amount of oil required varies from 14 to 84 gallon to the 
square yard per inch of penetration, depending upon the grading 
classification and characteristics of the material. After each applea- 
tion the oil is thoroughly mixed with the loose surfacing material by 
means of discs and spring tooth harrows worked in tandem. The 
amount of disking and harrowing is governed somewhat by the pro- 
eress of the blading operation which follows, but depends mainly upon 
atmospheric conditions and the viscosity and temperature of the oil. 
However, the oil is always partially distributed throughout the material 
before the blading operation is commenced. 

After the harrowing and diskine has been satisfactorily completed 
the material is bladed from the sides of the road to the center. When 
all the material has been windrowed it is flattened and again thor- 
oughly disced and harrowed until the entire mixture is ready for 
quartering and turning back toward the sides of the road. This pro- 
cess of turning and mixing the material from the sides of the road 
toward the center, windrowing, quartering, and then turning back, is 
repeated several times until the mixture has attained a uniform color. 
The number of turns and amount of mixing depend upon how the gil 
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penetrates. As a rule not less than twenty passages of the blade grader 
will produce the desired results. 

After the turning operation is completed the mixture is examined to 
determine if the correct amount of oil has been used. In case of doubt 
a stain test is applied. If the proportion of oil is excessive the base 
course is lightly searified and the loosened road metal added to the 
mixture. If more oil is required the mixture is spread evenly over the 
roadway and additional oil distributed thereon. In either case the 
mixing is resumed when the correction has been made and is continued 
until the required uniformity is secured. 

When the mixing has been satisfactorily completed the material is 
bladed back and forth across the road until a smooth profile and true 
eross section have been attained and no streaks of unmixed material 
are left in the finished surface. To eliminate the possibility of having 
any unmixed material on the surface the top inch of finished surface 
is again harrowed, bladed, mixed and spread to a uniform thickness. 
After this operation the surface is ready for compaction. 

During the first stage of compaction a small blade grader, or light 
road planer, at least 16 feet long, is used to remove all irregularities 
from the surface. If fat spots develop during compaction the area 
in question is loosened and additional gravel incorporated to correct 
the condition. If lean spots develop additional oil is applied for the 
correction. Whenever traffic is inclined to hold to the center of 
the road during compaction a light roller is used to start compaction 
from the quarter sections to the shoulder lines. This promotes a more 
even distribution of the traffic load and causes a more uniform com- 
paction. 

As the type of surface obtained by the foregoing treatment is non- 
rigid, it is essential to drain all waters from the roadway section, and 
especially from the supporting grade, to eliminate capillarity and sub- 
sequent failure. Wherever the soil in the supporting grade is high 
in capillarity, it is also necessary to break the bond between the treated 
surface and the stub-base soil with a mat of selected gravel and sand ; 
otherwise the life of the treated surface is very short and it is 1mpos- 
sible to maintain a smooth surface. To obtain the best results it is 
important to control the small factors which enter into the work as well 
us the major operations. 

Each succeeding year the Department has added refinements to the 
work, such as increasing the depth of treated material at the sides of 
the road, improving surface and shoulder drainage, remixing the top 
inch of finished material for a wearing course, dragging and rolling to 
promote compaction. 

From the results obtained the Department feels assured that bitu- 
minous treatment of Nevada’s gravel surfaced roads is the economical 
solution for relieving the dust nuisance and loose gravel hazard, as well 
as increasing the serviceability of the State Highway System. 


MAINTENANCE REPORT 1929 
During the State’s fiseal year ending November 30, 1929, the Depart- 
ment spent $418,065.08 for maintaining 1,875.16 miles of road on 
the State Highway System. The total mileage maintained. includes 
4" 
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improved, semi-improved and unimproved types of road. The total 
cost includes all direct and indirect charges to maintenance, also equip- 
ment rentals, erection of standard road markers and signs, and the 
construction of a maintenance house. The mileage and expenditures 


are divided as follows: 
TABLE NO. 11 


Type of road or classification Mi eage Expenditures 

CU ROTANG RS othe SD ak I ee ee a oS eens Scenes eee Ae eemmeene 45.79 $15,691.66 

PAS [ate eee ede Teme ee Pe a 2 hk eR ee 20.56 4,817.29 

DOW Os ren Cede sUurlaCe 2) tao bt ee ee 270.60 33,388.03 

AGL © mem eee Re ae So Ea le a 1,026.03 271,292.68 

(peeved coe vtec Olly yale... dws oa eens caste e 272.47 61,240.25 

ANTONE GED EAD Wie pment eee |. el es ah os i Me i 235.65 6,165.95 

phones tree Ih Vid Veer see UA ee tes, oe as 4.06 1,096.79 
Sst SoA SN Cem eN APOE Ben 2 ce A oe a 28 se cM! ewan) ence cach 1,096.65 
Bi AOL OU epnGe INO RCON a ee RO. L Agea eS Ok oe ee A le a a 954.738 
AERTS AC Ca 2, arta aR ee MBN OP OR cap 145.65 
DRS Ce) be tec treme mere nee ete 8s Oe lor SWE ihe cvethcents®  euk mene 22,175.40 
Hye eee ao ke ait SS ee ae ee ee mE, Sees eee 180-6 $418,065.08 


1$1,096.79 was expended for maintaining 4.06 miles of forest highway in White Pine 
County, for which the Department is to be reimbursed by the Government. 

$1,096.65 was expended in the erection of United States standard road markers and warn- 
ing signs on United States Routes 40, 50, and 91. 

®$954.73 represents the cost of constructing a maintenance house at Ferguson Springs in 
Elko County. 

4$145.65 is the final expenditure for repairs to the bridge across the Humboldt River at 
Dunphy in Eureka County. ; 

“The miscellaneous expenditure of $22,175.40 is divided as follows: 


$5,380.29 Resurfacing (gravel)—Lander 2-D. 

4,790.54 Reconditioning (oil sand)—Nye 5-D-E. 
201.55 Installing culvert—White Pine 2-D. 
106.90 Repairing damage caused by cloudburst—Esmeralda 5-A. 
277.18 Construction of diversion ditches—Nye (Calloway-Duckwater) . 
421.838 Repairing washouts—Clark 5-E-F. 
115.46 Repairing washouts—Clark 6-D-2. 

10,653.62 Repairing damage to Virgin River bridge caused by cloudburst. 
228.03 Timber curb for gravel dips—Nye 8-A-A. 


$22,175.40 
The cost per mile for maintaining the various types is as follows: 
1 TABLE NO. 12 




















Type of surface Mileage Cost Cost per mile 
RC Ret ee ter tk Fete ln tes ae oe _ 45.78 $15,691.66 $342.69 
PAS Dla Wi etlweaee UA TIN Ao ees aie eet ecet ee tna 20.56 4,817.29 234.30 
Bituminous treated surface......---...----..---- 149.37 33,388.03 D3 yo 
CET y © einen rs ah Je ES te eee aay 998.89 271,292.68 271.59 
improved. (graded only ) .2......2..2i-453=-- 267.72 61,240.25 228.75 
MUTA TIO WC ee ae ee ee ay cee 235.65 6,165.95 26.17 
ARON e ay ee Ue Sear 2 Se ee ee UTLT.9S $392,595.86 $228.52 


During the year 216.75 miles of oiling were placed under agreement, 
but only 185.63 miles were completed and maintained during part of 
the year. The mileage completed is prorated into graveled and bitu- 
minous treated roads in proportion to the number of months each type 
was maintained. The same arrangement is used to care for 87.73 miles 
of new construction. Therefore, the total mileage as shown in Table 
No. 14 ineludes the mileage maintained the full year plus the prorated 
mileage. 

Table No. 18 shows the expenditure made for the different mainte- 
nance operations on concrete, asphalt macadam, and bituminous treated 
roads: 
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Table No. 15 shows the mileage maintained and the 


each county : 
TABLE NO. 15 


County Mileage 
OITA EE OTN NE Sle Eo 7 res sane ay nl ee ee nd Rinne eo 123.06 
EI id Se ig ON. core 0 OPE Ty Sole WLANs Sal ON ee Oe SE ens, PR NE eee 162.56 
(ORO ec, OO eee Ras PE Pics ey Oy ae hss ARG 56.92 
UU Cp sal tee alley: Shall Pa eee ee eee Seem ea AEE SSS RACERS ae sie, 138.38 
OSHUYED ae ANT Sad a, Sy at Pa a Ra eae Oe oS eo 207.91 
| SERS BG os 3S SYA) eS ate Ree OR OR eee anes F240 
ELAR APIEG COT I Me OR sont phe eho MOE 5 Fai ea eT al NSS Se OE a Im: Sane 81.09 
| LSA ie ASD Sf oe ee EES a toe GENE MR ee A Bnet OU 25.90 
FIA oA Ts as eke ane ale | PS ns de eo ek ee 79.49 
PNT) Cibement eet Meo ee rec oo Pedi menw wee sad nea egasegt eet ee 82.22 
BES RSE Bie rs OF (alka A Ee ee i a ene per Ee 107.05 
TAGE A ee ST ES ila a oe Sear a re SG, er mine nt 2h 
EAE SA ad So eae, Si SE SO np ee RO ag, SS oe 14.60 
TEXGS RES Uta fae ee 4 NN es Ferre, ot ee irs ad ee oe ar eer a 74.90 
SOHC Eg fe CRS Pee ie Dent nee eee Go ER et dR, 6.63 
VAG HST RURL ES. [0k ake Cae, Cee ie, Oe Sane eer nents on el rae hen eae ante 2 84.80 
IVES 24 UCP GS NE a ee See eer en aes oe ner se. 174.52 
EIS, Son na cM ol Ee a ee Os WN ane rc oe ane ele een § LSTie 
White Pine County Forest Highway.................-..............- 4.06 
CSTR PORT REND 40g er! 00 Daa a be oe A ae ee A LP eins 
rok EUs a OOo S401 p RE CRS 6 Reo ee ea PREM a ae ch enGek eet ar A Rae nya ae eo 
ier eTMaa atom ec COUT CE-0) cet ne Se ee Ee ee Be leek oe 
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expenditures in 


Expenditures 
$27,284.28 
AQ (97 Al 
12,698.62 
36,180.34 
16,499.82 
17,374.27 
16,052.66 
35,363.50 
13, 63a0(4 
27,961.48 
24,193.06 
53,600.24 
4 499.68 
21,188.10 
434.76 
ee a Berg's 
31,697.93 
$415,871.66 
1,096.78 
Ae Su 
AAG AT 
201-72 


$418,065.08 
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MAINTENANCE REPORT 1930 
During the fiscal year ending November 30, 1930, $500,752.46 was 


spent for maintaining 1905.48 miles of road. 


The total mileage 


includes improved and unimproved types of road and the total cost 
includes all direct and indirect charges to maintenance. 


TABLE NO. 16 





Type of road or ¢lassification Mi'eage Expenditures 

COWCT CTO hele Cera dias 54s Sie ea eee a) Fee 45.79 $19,707.41 
ASPHA GEM Cachan eee eee 2 ee ee ee se Ree eee 20.56 5,688.83 
STUDIO UWS Chee DeCAR Cee ere, ee en 430.71 62,711.82 
Gray ele 6p, se ee eRe eae ay, Be ee ed eens 1,017.43 286,988.65 
fn proved “era (es Om yi wees ates ome lee eee get 328. (4 56,502.54 
DT OVC i Set eet Mae Ae ee ees oe er Le ee 59.12 8,096.10 
-FOrest Inish wave ewes ee Ct St Se Ree a bike tert 3.08 720.60 
*NTISECEL ANC OUS:. Seen eh Ne ee tae, ee a a eer a oe 60,336.51 
TOUR See FE 25 Nr? eee ae ene es Oe oe, eae he ON 1,905.43 $500,752.46 


1$720.60 was expended for maintaining 3.08 miles of forest highway in Douglas County 
(Spooners to top of Glenbrook Hill) for which the Department is to be reimbursed by the 
Government. 
"The miscellaneous expenditures of $60,336.51 are divided as follows: 
$105.81 Construction of diversion ditches—Calloway to Duckwater. 
6,705.27 Repairs to Virgin and Muddy River bridges. 
387.62 Timber curbs for gravel dips—Nye 8 A-A. 
158.50 Partial expenditure for construction of maintenance house—Lathrop Well. 
22.27 Partial expenditure for construction of maintenance house—Near Glendale. 
3,528.28 Construction of an oil storage plant at Las Vegas. 
1,261.56 Construction of a maintenance house at Becky Springs. 
976.92 Betterment work—Clark 7-A, 24 miles. 
2,579.84 Betterment work—Nye and Esmeralda 5 H-1 and 3 B-2, 5 A-2; 
9,592.07 Betterment work—Lincoln 7-A, 107 miles. 
3874.95 Piping water to maintenance camp at Becky Springs. 
1,790.01 Daylighting cut on Clear Creek road—Douglas County. 
258.29 Placing standard United States signs—14 miles west Hay Ranch to Wendover. 
766.24 Cleaning ditches-—-Washoe 1-B-4. 
832.01 Cost and installation of 640 feet perforated corrugated culvert pipe—Clear Creek road. 
16.18 Furnishing, erecting and replacing signs in Division No. 1. 
359.53 Work on drain in vicinity of Fernley. 
13,731.94 Reconditioning and seal coating Tonopah-Millers and Tonopah-Goldfield oil sections. 
1,593.74 Repairing washouts caused by cloudbursts—Nye and Esmeralda Counties. 
323.48 Concrete piling—Caliente bridge. 
398.66 Betterment work, Storey 17-B, 3.88 miles. 
23.38 Furnishing, erecting and replacing signs—Division 5. 
4,318.73 Reconditioning and seal eoating——-Pershing 1-A. 
3,453.66 Reconditioning and seal coating—Pershing 1-C. 
1,682.55 Reconditioning and seal ecoating—Clark 6 D-2. 
3,584.12 Reconditioning and seal coating—Clark 6 E-1. 
1,511.40 Reconditioning and seal coating—Clark 6 C-2. 


$60,336.51 


26.19 miles. 


The cost per mile for maintaining the various types is as follows: 
TABLE NO. 17 








Type of surface Mileage Cost Cost per mile 

CHOTCROUC Ae ere oot ee ws Sore Oe 45.79 $19,707.41 $430.39 
AG iiell Perio Ne met 2 Sages es a eee cok, 20.56 5,688.83 276.69 
sIfumMiInoeus treated. Surface.x. 2-2... ca Dd48.98 O2/01482 179.70 
CEE YC ee teak ieee Ne eee tet eT eed es a 1,096.59 286,988.65 ote sw! 
luproved (eraded only) v<. aaeewe es. 294.91 56,502.54 191.59 
UL ESR OIC ee eee rere et akin a Sat 59.12 8,096.10 156.94 
SL ORS Emer ees ee Ot Me See et eee TD 1,865.95 $439,695.35 $235.64 


During the year 175.09 miles of gravel road were oil treated. The 
mileage completed is prorated into graveled and bituminous treated 
roads in proportion to the number of months each type was main- 
tained. The same arrangement is used to care for 56.74 miles of 
new construction. Therefore, the mileage, as shown in Table No. 19 
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includes the mileage maintained the full year plus the prorated 
mileage. 

Table No. 18 shows the expenditures made for the different main- 
tenance operations on concrete, asphalt macadam and bituminous 
treated roads. 

Table No. 20 shows the total expenditures for maintenance and 
betterment work in each county. The total mileage includes 161.07 


miles of betterment work. 
TABLE NO, 20 


County a oe Expenditures 
Churehi ao Rabe on Senne NN me Eh eh eet Be he ale 123.07 $30,955.78 
GUAT ICS 5 se eee DP a. tt Bog sha te, ee 204.36 65,237.80 
Douglas. ao. olay cnite ale ea eee ey es Oh Se te ee ee 53.21 16,776.15 
TEU 0. stots ok MRS, os cont ope ata eae oe <a 192.01 53,316.99 
TOSI AC ese 58 dig Sat et ee = ek Se ae ee Se 110.08 33,162.28 
TOUR Goi ee poe ae 5. ees Se ee ee ee 12.10 20,584.72 
HiumiDoldtian ss 2. ee ee eee eer 102.19 17,009.37 
Ws i (| eee es nS ee et Ae Tet tp, eT 125.90 28, 417.28 
Lineoln 32 SS ee ee ee 207.68 3,362.00 
TAY OD ores rs ha ac a i eel 104.58 one 70.40 
Mineral See 2 eee aa kena Rae ae ee eee 106.44 26,021.31 
IN Gast ee a a ee a ee es he ee ee ee 252.56 55,079.58 
Om S DV oe acess et ee ee oa ee 14.60 4,682.75 
PO 1S bi yoyo ca te ee eee T4.81 26,145.05 
S COT OV i cee ss Rae Secs 2 en ee ee 10.51 1,489.82 
W aShO@s. fe.ccote ete ee ae ee ee ee 84.80 33,888.76 
White Pine@srs.5co 3 re Sere oe ee ee a eae 223.92 35,881.80 
A hoy 0 eee ae. be neen SM nke ef upe ler se OW ae Sel BOR iN 2,063.42 $500,031.86 
Dotigias County Pores Bien we vie ee ee 3.08 720.60 
No) it ese ae el te ee MT Ry AES sh oH 2,066.50 $500,752.46 


ANNUAL TRAFFIC SURVEY 

‘lo determine the improvements and replacements in accord with 
present and estimated future traffic needs, it is essential to have a cer- 
tain amount of comprehensive information relative to the density and 
type of traffic using the highway system. In order to obtain this infor- 
mation the Department has conducted a traffic survey each year since 
1922. During this survey, which is made over a seven-day period in 
July, the usage of all parts of the highway system is determined by 
counting the number of vehicles passing fifty-six survey stations located 
at established points throughout the entire State. In addition to record- 
ing the total number of vehicles passing each point, an accurate classi- 
fication of the number of trucks and busses, foreign cars (cars registered 
from outside the State), Nevada registered cars, motoreyeles and 
horse-drawn vehicles is made. From this survey a traffic census is 
compiled and published for free distribution. 

The traffic count is made over a sixteen-hour period, between the 
hours of 6 a.m. and 10 p.m. However, during the last two surveys, 
the count was extended over a full twenty-four hour period at certain 
stations for the purpose of determining the number of vehicles using 
the highways between 10 p.m. and 6 a.m. The figures are shown for 
1930 in the footnotes of the Traffic Census Report. 

There is a wide variation in the amount of travel using the high- 
way system which has been noticeable in the life of the roads as well 
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as in the costs of maintenance and betterment work. The bulk of traf- 
fic is, of course, over roads in the densely populated sections. But 
regardless of the location of the road, or its connections with other 
roads, there is a wide variation in seasonal travel which makes it 
extremely difficult to estimate the average daily use. A comparative 
study of the traffic counts for 1929 and 1930 shows the following : 

On Route 1, between Reno and Verdi, traffic increased 13.7 per cent 
during 1929 over the previous year. In 1930 the same section showed 
a decrease of 6.9 per cent. On the same route, east of Sparks, there 
was an increase recorded in 1929 of 105.8 per cent over 1928; and the 
same section showed a loss of 22.6 per cent when the 1930 count was 
completed. At a point one-half mile west of Elko, traffic increased 
do.1 per cent during 1930 over the count for the preceding year. 

Probably the outstanding traffic increase has occurred in the vicinity 
of Las Vegas on the Arrowhead Trail. Since the first count was made 
in 1926, or over a four-year period, an average yearly increase of more 
than 60 per cent has been recorded. And now, with the construction 
of the Boulder Dam project, there is no doubt that the volume of travel 
will more than double during each succeeding year on the Arrowhead 
Trail. . 

Table No. 21 shows the complete tabulation of the traffic census as 
recorded sinee the first count was made in 1922. The per cent increase 
or decrease shown is for comparison between the years 1929 and 1930. 


Cooperative Traffic Survey 


During 1929 and 1930 the United States Bureau of Public Roads 
and this Department conducted a coordinated traffic survey of the 
Federal Aid System in Nevada under a cooperative agreement. The 
objectives of this survey were: 

(1) Complete information relative to daily and seasonal traffic vari- 
ation by types of vehicles. 

(2) The States of origin and of destination of traffic over each route. 

(3) Complete information of traffic density on all sections of Federal 
aid routes and of feeder routes at points of intersection with Federal 
aid routes. 

(4) Truck capacity distribution for each section of these routes. 

(5) Situs of. ownership (farm, village or city) of vehicles for each 
State or section thereof. 

(6) Number of passengers carried by States or sections thereof. 

(7) Data relative to highway usage by out-of-State cars. 

(8) A sound basis for forecasting future traffic, and the classifica- 
tion of all sections of Federal aid routes. 

In addition to the specific objectives proposed by the Bureau of Pub- 
lic Roads, as stated above, the information is to be used to determine the 
results of experimental work; to provide data to guide the further 
improvement of the Federal Aid System; and to indicate the extent of 
seasonal tourist travel. 
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HIGHWAY DEPARTMENT’S HEADQUARTERS SHOP AT RENO. 





EQUIPMENT DIVISION 


The equipment division is one of the most important parts of the 
State Highway Department’s organization, for it is responsible and 
has control over the purchasing, distributing, storing, maintaining and 
accounting of all equipment and supplies used by the State for highway 
construction and maintenance. 

Under the present system, which became effective during 1928, each 
piece of equipment has a set rental rate to cover repairs, replacements, 
depreciation, and administration expenses of the equipment division. 
Rentals are charged to each engineering division and are so arranged 
as to create a reserve fund for purchasing new equipment. 

During this biennium the following units of equipment were pur- 
chased : 

PC PTERLILLT UL UE Co Lae Aiea ences i 2 ie Ree 1 Studebaker. 
4 Chryslers. 
1 Oldsmobile. 
> Fords. 
14 Chevrolets. 
Hupmobile. 
rte0. 
Durant. 
Fords. 
Chevrolets. 
#-ton trucks. 
FWD 33 ton. 
“60” caterpillars. 
6 “30” caterpillars. 
1 Monarch “50.” 
AOS Se ee ee ee 9 Motor graders. 
10 Pull graders. 
Miscellaneous Equipment.......... 1 Asphalt distributor. 
2 Asphalt heating Kettles. 
10 Snowplows, push type. 
9 Planers and maintainers. 
3 Disc harrows. 
1 Concrete mixer. 
1 Scarifier, McMillan. 
1 Road broom. 
1 Traffic center line marker. 
1 Loader. 
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In addition to the new equipment purchased, the equipment division 
constructed five combination searifier and road drags at an average 
cost of $316. 

From salvaged trucks and miscellaneous equipment there were built: 
1 oil distributor, 1 pile driver, 1 15-ton trailer, 1 water-tank trailer 
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INTERIOR OF HEADQUARTERS REPAIR SHOPS AT RENO. 




















SCENE IN CENTRAL EQUIPMENT YARD OF HIGHWAY DEPARTMENT 
AT RENO. 
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and 1 concrete mixer, and the following pieces of equipment were 
rebuilt : 

2 Graders. 

1 Maintainer. 

6 Quad trucks. 1 

4 Pierce Arrow trucks. 

4 FWD trucks. 5-ton Holt tractor. 

6 Moreland trucks. Heavy aviation truck. 

2 Standard B trucks. 


White 14-ton trucks. 
Trailers. 

» G. Mr Crtrucks. 
10-ton Folt tractors. 
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Some of the equipment received from the War Department twelve 
years ago became useless during the biennium because of its several 
years’ operation. This equipment was stripped of all useful parts, 
then the rest was sold for junk for which the department received 
$2,012.30. 

The equipment division now operates from division repair shops in 
conjunction with the headquarters shop and general storage yard at 
Reno. These shops are located at Elko, East Ely, Tonopah and Las 
Vegas. Each shop is in direct charge of a competent mechanic who is 
responsible to the Division Engineer and Superintendent of Equip- 
ment for all shop activities and expenditures. 

Previous to the installation of division shops, the Reno plant was 
used for housing and repairing all State-owned highway equipment. 
This arrangement proved to be unsatisfactory for economical operation 
in outlying districts, and gradually, as highway improvements were 
extended to all parts of the State, it became advisable to construct 
shops and storage yards in other localities. 

During this biennium new buildings were constructed at Elko and 
Las Vegas to house the equipment repair shops. The old shop at Elko 
was merely a storage place where even minor repairs could only be 
made under extreme difficulties. To offset this condition a plot of 
eround was acquired and a steel framed corrugated iron covered build- 
ing was erected.and equipped for a repair shop. It is planned to con- 
struct storage sheds and erect a substantial fence around this property 
during the coming year. 

In the early part of 1929 the Las Vegas repair shop was destroyed 
by fire caused by an oil explosion. A new building has been con- 
structed on the old site and equipped with up-to-date machine shop 
facilities. A storage shed, blacksmith shop and gasoline pump have 
also been erected on this property and the entire plant is completely 
protected by a high barbed wire fence. 

At East Ely the State owns a large well-constructed building which 
houses the division administrative offices as well as a modern repair 
shop. This property was acquired by the State several years ago, but 
clear title was not obtained until December, 1929. Recently a small 
tract of vacant land adjacent to the building was purchased. Upon 
this the Department expects ultimately to erect equipment storage 
sheds. Under the present arrangement the only place available for 
storage is in the repair shop, which is far from satisfactory. 

The Tonopah repair shop was established in 1928 in an effort to 
reduce the excessive costs of repairs in this section. As there was no 
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EQUIPMENT SHOP AND YARD AT ELKO. 








EQUIPMENT SHOP AND YARD AT EAST ELY. 
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adequate shop room available to lease, the Department purchased a 
eood building and small tract of land in the town of Tonopah. The 
building was reconstructed into a modern shop, and storage sheds and 
vard were erected. This plant is modern throughout and is gradually 
being properly equipped to handle major repair work of all kinds. 

The headquarters shop and storage yard in Reno are located on 3.65 
acres of land near Coney Island. This shop does the general overhaul- 
ing and rebuilding of all equipment belonging to the State Highway 
Department, and is one of the best equipped automotive machine shops 
in the State. The purchasing, storing and shipping of practically ail 
repair parts and supplies used by the Department are administered 
from this plant by the Superintendent of Equipment. During 1929 
the shop building was enlarged and a concrete floor constructed to 
replace the earth floor which was proving a handicap to efficiency. 
The interior and exterior of the machine shop were painted as well 
as the interior of the administrative offices. A new fence was con- 
structed from salvaged woven wire highway guard fencing, and 
replaced an unsightly wooden fence which enclosed the front of the 
storage yard. These improvements have been beneficial to production 
and have added greatly to the appearance of the property. 


LIST OF DEPARTMENT EQUIPMENT, NOVEMBER 30, 1930 
Automobiles . 

Buicks. Purchased by Department. 

Chevrolets. Purchased by Department. 

Chryslers. Purchased by Department. 

Dodges. Purchased by Department. 

Durant. Purchased by Department. 

Fords. Purchased by Department. 

Hupmobile. Purchased by Department. 

Oldsmobile. Purchased by Department. 

Reo. Purchased by Department. 

Studebakers. Purchased by Department. 
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Trucks 
2 Chevrolets. Purchased by Department. 
1 Fargo. Purchased by Department. 
6 Fords. Purchased by Department. 
24 F.W.D.’s. 2 purchased by Department. 22 received from 
Government. 
16 G.M.C.’s. Received from Government. 
4 Grahams. Purchased by Department. 

10 Heavy, Aviations. Received from Government. 
1 Light Aviation. Received from Government. 
9 Libertys. Received from Government, 

Morelands. Received from Government. 

183 Nash Quads. Received from Government. 

12 Pierece-Arrows. Received from Government. 

1 Reo. Purchased by Department. 
1 Studebaker. Purchased by Department. 
9 Whites. Received from Government. 
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Tractors 
2 Cadillac 24-ton. Received from Government. 
7 “30” Caterpillars. Purchased by Department. 
6 “60” Caterpillars. Purchased by Department. 
2 Holts, 5-ton. Received from Government. 
3 Holts, 10-ton. Received from Government. 
1 “50” Monarch. Purchased by Department. 


Trailers 
1 15-ton. 5 4-wheel w-cookhouse. 
9 4-wheel. S 2-wheel. 
Miscellaneous 
i sive 1 Machine, painting. 
1 Boiler. 55 Maintainers. 
1 Broom. 1 Marker, traffic. 
1 Compressor. 4 Mixers, concrete. 
3 Conveyors. 1 Mower. 
1 Crane. 1 Pile driver. 
2 Crushers. 1 Paver. 
4 Oil distributors. 15 Plows, snow, push. 
8 Drags. 3 Plows, show, rotary. 
6 Engines. 2 Power plants. 
14 Graders, motor. 10 Pumps, water. 
oo Graders, pull type. 2 Rollers. 
S Harrows, disc. 1 Scarifier. 
2 Kettles, asphalt. 1 Winch. 
1 Loader. 1 Windlass. 
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CATHEDRAL GULCH ONE MILE WEST OF STATE HIGHWAY 
ROUTE NO. 7 NEAR PANACA, LINCOLN COUNTY. 





FINANCES AND ACCOUNTING 


The accounting division keeps a complete and comprehensive record 
of all moneys received or collected, and accounts for all expenditures 
involved in conducting the Department’s business. <All accounting 
and auditing work is consolidated under a chief accountant who has 
direct supervision over an organization trained in the theory and prac- 
tice of accounting. The complete procedure not only coordinates with 
the Department’s engineering activities, but harmonizes with the stand- 
ard procedure of the State and Federal Governments as well. In gen- 
eral there have been very few changes made in the accounting methods 
since the original installation; however, certain minor changes have 
been made to reconcile the various transactions between the Depart- 
ment and the Federal Government. 

To correlate the work of the various divisions within the Depart- 
ment, each employee, having the responsibility of submitting bills, pay 
rolls, requisitions and other reports, is furnished with detailed and 
illustrated instructions relative to the accounting procedure, and is 
instructed to become thoroughly familiar with the requirements. 

The accounting division depends largely upon each employ ee to sub- 
mit the erie Al transactions in proper form, as it 1s economically 
impossible to send an auditor into the field to check and verity each 
account. The utmost care is demanded of the men in the field in sub- 
mitting accounts to headquarters for final audit and approval. The 
revular procedure in handling accounts is as follows: 

‘All claims are presented through the division offices after being 
accounted for, classified, and approved by the division engineer. W hen 
they are received at headquarters they are again audited, and then 
approved by the State Highway Engineer. After his approval, the 
original copy of invoice is sent to the State Auditor, then to the State 
Board of Examiners, and, if approved, it then goes to the State Con- 
troller, who mails a warrant in payment. 

Due to the fact that the Board of Examiners meets only on the 5th 
and 20th of each month to pass on bills, payment may seem delayed, 
particularly if a bill has to be sent back to the division office for expla- 
nation or correction. To avoid confusion and unnecessary delays the 
accounting department, as well as the division offices, makes a deter- 
mined effort to exercise every precaution in checking and verifying all 
invoices and accounts. 

A. detailed distribution of accounts has been outlined to care for all 
operations of the Highway Department. Every claim bears a distribu- 
tion which is posted by the bookkeeper. Each month a report is made 
showing all expenditures for the month; and each year a yearly report 
is made, giving the yearly expenditures. 

The detailed distribution of accounts follows: 

Code Account 

I, ADMINISTRATIVE DIVISION— 


Hxecutive Department..... EOX............-..--... Salary, State Highway Engineer. 
Directors’ Travel Expense. 
Industrial Insurance. 
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Code Account 
Auditing Department....... AL ee eee Salaries. 
Office Expense. 
Travel Expense. 
Auto Expense. 
Industrial Insurance. 
General Offices....2.......2,.<.< GOS... 2 Salaries, General Engineering. 
Salaries Salaries, Office Clerical. 
Industrial Insurance. 
General Omces....4 . 482. OTOL Ee ree eee ee Stock Accounts. 
General Telephone and Telegraph. 
Light. 
Water. 
Postage. 
Freight and Express. 
Office Expense. 
Mield Operalions..... 2... Pe eee Railway Transportation. 
Auto Expense. 
Travel Expense. 
Police Department............ | age? mee One a De Auto Tax. 
Salaries 
Travel Expense.......... Pe a. 2 ee ke 
Auto Expense..........-.. PANS ee Ue 
Office Expense............ POPP <oea Office Expense. 


County Highway Bond Redemption......... 


ehh e th Remi tam ieee arm ad D7 sae vel Sal ts OME Ui ter 
Miscelianedus 2 2 oaks AE LOU ee ee 
Building Expense.............. TS go ee 


Blue Print Department....BP... 


Testing Department.......... ile 


OF HIGHWAYS 


Industrial Insurance. 
Gas Tax. 

Common Carrier. 
Name of each County. 
Road Mileage Survey. 
State Road Map. 
Traffic Surveys. 
Legislation. 

Trafic Audits. 
Advertising. 


Bond Premiums. 
Biennial Report. 
Photography. 
General Expense. 
Insurance. 
Association Dues. 
Building Repairs. 
Building Supplies. 
Miscellaneous. 


Salaries. 

Travel Expense. 
Auto Expense. 
Supplies. 

Industrial Insurance. 
Salaries. 

Supplies. 

Industrial Insurance. 
Salaries. 

Supplies. 

Auto Expense. 
Travel Expense. 
Industrial Insurance 
Research. 

Water Survey. 

Code 40—Gravel Wear Tests. 
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Code 
Survey Department........... SD 
VPA GEN ATCO. oa ae es ViGNING Lee te 
Division No. 1— 
SPA PIGS, kote oe ree Ay ASC eae, © 
Otice Hx pense...) 2 eee. LC) Hine ee 
Travel Expense............-..... roa ha I pe ee 


The same accounts appear for Divisions Nos. 2, 3, 4 and 5. The 
Division number in the “Code” after the letter “A” designates the 


Account 


ESA LO, Sint eee Salaries. 


Field Supplies. 
Travel Expense. 
Auto Expense. 
Industrial Insurance. 
Salaries. 

Industrial Insurance. 
Office Expense. 
Miscellaneous. 

Travel Expense. 

Auto Expense. 


General Engineering. 
Office Clerical. 

Industrial Insurance. 
Supplies. 

Telephone and Telegraph. 
Postage. 

Freight and Express. 
Office Rental. 

Travel Expense. 

Auto Expense. 


> 


Division against which the charge is made. 


II. EQUIPMENT DIVISION 





General Equip. Pur........... Cpe a. os 
teno Plant, Constr........2... For Oh. es he 


Reno Plant, Overhead....... POs tk ae 


Reno Plant, Stock Acc...... bit Eat id Wel CS ees 


Equipment Division, 
Maintenance. 
General Office. 
Auditing. 
Survey. 
Drafting. 
Testing. 

Right of Way. 
Building. 
Division No. 1. 
Division No. 2. 
Division No. 3. 
Division No. 4. 
Division No. 5. 
Machine Shop. 
Supervision. 
Salaries. 


Telephone and Telegraph. 


Industrial Insurance. 
yround Rental. 

Office Supplies.. 

Fire Insurance. 

yas and Distillate. 
Oil and Greases. 
Stock Parts. 

Stock Supplies. 

Stock Tires. 
Stockroom Operation. 


Reno, Plant; Gen, Y¥d.......« eh Pa ae General Storage. 


General Yard. 


Reno Plant, Mch. Shop...:. RP—MS............. Shop Tools. 


Fuel, Light, Water. 
General Supplies. 
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Code Account 
teno Plant Maint eae RBS Vite ees General Yard. 
Machine Shop. 
Office. 
Reno Plant, Eq. Fund....... RP-bie. Hquipment Repairs. 
Depreciation. 
Miscellaneous. 
*Tias Vegzas SHOP... LV See toe General Expense. 
Heat, Light and Water. 
Tools. 
Gas. 
Oil and Grease. 
Parts: 
Supplies. 
III. Surveys, PLANS AND ESTIMATES, RIGHT oF Way— 
County, Reute, Section... 8h... ae. Surveys and Reconnaissance. 
PAH aoe oe Plans and Estimates. 
he Wiis Be nee Right of Way. 
B=Din wee Bridge Design. 
MeSt2 se Material Surveys. 
IV. GENERAL MAINTENANCE— 
County, Route, Section.....G. A. No............ Cost of maintaining each 
Py ON ht meee county-route-section. 
Co NE AS NOs ee 
V. ACCOUNTS RECEIVABLE..........-.... Am Recs. eee Accounts collectible by Highway 
Department. 
VI. CoNSTRUCTION— 
Construction Authority....C—A_.............2.... Work done by State forces. 
10% Engineering................ 70 and 79 with 


contract Ne... Engineering on which Federal 
aid is received. 
State Furnished 
MiCeniaisuc. 1 Sos SHALSe oer Gravel. 

Cement. 

Sand, ete. 
Progress Payments............ Hstimate No....Contract, No. 
Refund Payinents... 329 a ee Federal. 

County. 

City. 

Others. 

In addition to keeping an accurate record of all moneys received and 
expended, the accounting division provides cost data and other statis- 
tics pertaining to construction and maintenance activities that are 
indispensable to administering the business of the Department. For 
instance over half of the Department’s income from State sources is 
expended for maintaining the State Highway System. In conducting 
the maintenance work two types of authorizations are issued, namely, 
specific and general. The specific authorizations are granted to cover 
extraordinary maintenance or betterment work, such as bridge repairs, 
surface replacements, and all other work that adds to or betters the 
roadway and its facilities. General authorizations are issued to cover 
routine or ordinary maintenance work, such as dragging the roadway 
surface, cleaning culverts and ditches, removing slides, and all other 
work necessary to keep the roads in serviceable condition. 

Each authorization is numbered and each expenditure is charged 
accordingly. And to insure a proper monthly balance between the 


*Same accounts for. Division Shops at Tonopah, Elko and East Ely. 
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funds authorized and the expenditures made, an exact record is kept 
of all pay rolls, invoices, and other accounts which are chargeable to 
the authorization under which the expenditure was made. 

The engineering divisions, as well as headquarters, keep a ledger 
account of all maintenance transactions. This system keeps the divi- 
sion engineers and other administrative officers fully informed of the 
cost of maintaining each section of road on the State Highway System. 

In conclusion it is a pleasure to state that all records are intact and 
available to permit a detailed audit. 

Financial Tables Nos. 22, 23 and 24 follow: 
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TABLE NO. 24 
Estimated Bond Redemption 























| Redemption Taterest Estimated Estimated 
Year | of principal Emieube license balance 
; each year heh has receipts available 
HD () errr ey St es $90,000.00 $654.15 $103, 758.58 
USAW SES 2 eS Saat a tai cs hgh Pe i ge ea 100, 000.00 29,126.99 102,410.32 
US ae SF I Se nh, ee 60, 000 .00 17,920.48 120,944.38 | $29, 405.01 
O23 ees ey ee: ere ar ee eM oe Se ae ae 42,660.00 153,888.10 IA yeas) IG) 
TO oo can a eg th ai SUES he oe cee | ee ee ee ea 25, 640.00 181, 969.85 | 156,329.85 
1 OD 5 ere es oe Be eS ew 50,000.00 32,569.40 209,231.02 126,661.62 
UO? Oe ee a eee ee a eee 100,000.00 | 31,750.00 209,919.71 78, 169.21 
OO pe ee eae oe ee 100,000.00 30), 097.22 229,839.32 99,742.10 
TS eeics  \ tek eel cnet Sih ge Oey ee le. Meo PA age 100,000.00 28, 814.59 249, 110.62 120,296.03 
GO? G pee Baer ete Most Bee Ne ee 150,000.00 | 22,250.06 296,530.03 124,280.00 
O30 een aera neo Se aa eS 150,000.00 16,000.00 295,000.00 129,000.00 
LG ee ee en ee ee Ce te ee pt 150, 000.00 15,000.00 295,000.00 130,000.00 
1932 eee eee eee ee wee ye ee Le ed ee ES 100, 000.00 8,600.00 295,000.00 186, 400.00 
‘Lotalibonds 18S eGo ae ae eee 2 no ee ae eee eae oe $1, 150, 000 
Woibesissuca December il 930s sea eee Oe ees ee ee 50, 000 
MOMMeHSSUCH LO ANUATY . 190 eee. wo Oe ee ey ee eee ee ae 100, 000 


ARaysey! yore hoa lon, Ibysvoatteh aids oe Ee ee ee $1,300, 000 © 











